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IrrttocuGtirin 

Curi na ths last ,'; , , : y«,irs, two coxr^uniGer ion technologies in 
part i c:;; 3 fir have become- crcffloaottly used -by the genera l public; cellular: 
aphony - ana the internet , Osiiuisr .fesiephony n:*:-. .y.iU-.d its users 
with the revolutionary possibility of assays being reachataie w.-> tt». 
rsssonataie service <juadit-y «.© scatter -whs ra they are. Kewever, until 
now the raato sei*ke praviaec has been speech. With the Internet, tna 
.-•.••.-1: <- hatffe beers almost t : fr£ opposite. vshi.U: flexibility feu- ail 

kinds oJ: ysagK h&s. feasrv ir.s strength,, its focus fias been on fixed 
connect ions, arsd large terminals* and th* experienced quality of .pottu; 
set vices (sucn as Internet te.l<sphocy) has generally been low- 

Today, IS? telephony is gaxnlxrg sRcNsuSinum. thanks to improved tectro ice! 
solutions. Tt s&ems, jr&.&sazxable. to beliave th*st .in t.lm yfea.L.? to eo«» 
1 R- wi 1 1 .beccras a. curynoniy u-S«4 way ~e carry telephony.. Sow.t; £utust- 

; :.; i r u.- i 1 i r ks i r. « j. so fee based or; II' arid I? teiapftony .. 

Cel lulas- phdnss m«y hafe TP .st^-".ks sijppivrt: inti noc only a^adio a;fi 
vi Sao,, bat also- -.we» tecewsinc, -siaaii, gaming,. *tc:. 
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* ri^^r :=>"■ ar« fir \ J. S j. on Tt 5 itixqht ' 1CT L_ f»C o' •■ 

], ,r«K " C ir^t ttmtr&3p are iOMM.niCdMa) V^itr each 

<• i _ -scions cv^r -> N I ula. - U'-i ■ anc 

r j , i ^x-s r *■ 1-"*- _r 1- 1 i Lv»i m ri «■ tsia. i \alc ir^i^ 

3 x t q. - ^ c- T "i l>- m Lie wacJ twf^n-1 i:J '-~- ( 



MM r ,~ Bass 
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Cellular, wirea ^.i^. 



ISJIESHST-DBAFT Kobust Header Comprss s:i ofv J-^e Jy, £'J.:jt' 

-> ; V! ; flexibility r f . : .' : .vr a supported. If teeJ-ticiilly a.r.is 
economically feasible, A A ..'.t i on wrth pure It' fill. v {-.-:? way from 

rial to" tetminal: wcuie V.. >-••>'• crfestain -advantages-- Hows-v-r, to. ^afce 
Ip-ail-the way ti viable alternative, a xnaittber of .^rfSbiems n-av* to i» 
adds-«s««d, ■sspe-tally regarding pandwici.t.h <sf ei-onwicy ... 

For cellular phone systems , it is- 0:f vital iinps : ri«<ic«5 tc use trie 
scarce radio resources in a-a sirticient w.;.y A -stiff iciest number pi 
x^ers oe;r cell i£ eraciai, attesrwiss de.ployiflent costs wii.i 
prftHii.dt^.v^ [CELL] , The q«alit-y of -t-h«s VC-14& scrvi.se should also be 
is go«>^ as ia today's cfeil\il&£ systems. It ^ likely that ev&n >,it.n 
support for new services,, lower quality of ttn voice secvi-ce is 
aceeptdblG only ii costs- ire signi?: iciantly redaoed. 

A prcl.-loic »itf t P &vex cellular, links when used for intsxacciwe voice 
GC-iversatioiiS is- til-© .Ux.q& hepcivsr oyes^sad- Speech 4a t a lor II 
■telephony most likely tafi aarx_^-J \>y RTF :[F';'F1 ~ A p.s<;ket will 

. ; . ;?;ni xc^' -.1^ i-i\ 13 iinK. i o y e.£ ■ . i; ^ «tfl i ng.,. hav? an IP a-.- ^ :v----: 

ofri-ai sS t « UD? i-DDPj header (S octrts) , and. an Rlt^ :heai3sjr {1^ t>-ls;:s) 
lor s total of 40: actetsv Witb IPv6. [IPv6] the IP :v:.«3v is 40 
octets for a total oi 60. octets. The size of the. payioad dapfeiicks on 
the speech coding and trams sizes »s«d. an:d: may as low as IS -.20 
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Sit Error -Rate, Oeiluiar radia- iiftSs -h.*v« a: ^htber high BE ft. : n 
this document BER is asuslly gi?en as a c r,;r,,:bi . i f y, but &ae also 
•needs to .consider the ex*er distribution *$■ .fci*. errors 3>r* not 
.independent:. In cur simulations we jse a .crusnrel wi.tti <a. eoroai.n; 
BSFt, . snei ::he o ;T j; >r rfisfcributicn is according, oo «r x*diis: ic chanrc.i 

Cellular links 

and th^ KT'i are rather high in order to aeiu&vft «n - : ii ; r: *::;•: svs:iffi 

Compression si .:. .i o i sncy 

Tho s«&rfoETOar\cs; of a- header- •compression ■ scheme .cam .b-e o'sserrti^d 
v.-itb three .parsiriat&rs, compression efiicifincv, .rcHHistrwss* and 
coiBDre s-si on ret iaoxiity. The compression Btoiixriertcy is. fiset ermine ei 
by bos-/ taueh the fissachfr sizes, are j:e^<:icad: by the compression scheme s 

Coiap r i on r e 1 i «b i. 1. i t y 



r.». ••::•:.',:•.,:•: 3S3S!6lft... .1 :• 
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Tint pe.s Ctjcsirinae of a n&adm compression sch-sme t;<ifi as ttescria^d 
(ViCij three parameters; compression efficiency, io^sLsass sad 
consprssstof! reliability ; The eoro.pressiori resiiafoii ity is a. measure 
f or how - well- rhe s.cteeme- ensures that tne daco»if>r$ss«d headers ar e 
not. erroneous and the pC'Ssibilir. - / to avoid damage propagation frora 



Content 



t ^ at!- >»i^ sit- j 

r -\ r s >=> Sj. 

t 1 i ^ r i s n d" r 

asad. haad^ra or ..- j « > U. interred ttora,. o . -> . . rfc& size of the 

ir h -r r r i_rf -"d 1 

r i h. j t i mt> h r 

i i r i n t r | 
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i n'i k ;; - : -a-.T- ' Fybust .Header Compression June 29 t 2t> : (>9 

t t f i -> j i ) n B t i ^ 

( t i r f- j j rj.T r j a.-! 1 

1 11 v I 1 l« t c i tl £ t * 1 t 

r i i t( i "i f t 

rr ■)"*<- ! -l-s -i ■> ttl^-f - ! c 



•" ;-a.t.c r~p : j ; ?. rrifeaharvi sK 
K>„dca > tsU r<=p^i rzc ic; 5i«3 r*- bj^-rt an. r r«.] t < t ■=■ 

r s f~ - r- cr ;r, j r^-j:.^ <" J" tn-~ a* cupr- -s.;i>r "1 . 

Frame Error Rate.; The FER considered in this document includes the 
frames l.psr.t 0«. rhrs channel fo»ftw£em -compara-ssox and dscc-Tripresacr find: 
frames .lost due to context damage.-. F.EP. is; here defined to be 
identical to packet io>S£ .rate. 

(Sd^:tGj:? :A scuch. batter ciefi.rai.fcton would be -ro • reserve F£K for t.t£ 
<jrrOi tatE' «2 get fros\ lo?-,var layers and use PER tor the error .rats • 
ve generate/hand &p>, 3 

Header cosopressicn profile 

A header aoispressicn protiie is 5. -.speed J?i cation of how to pcBip.cei; s 
-be heacers of a certain kind of pacK«t .st5-r«am P^er a certair.: kiad 
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:Hq.ader compressicr? GRC 

A CRC K v.; :. in Eeuundtmcy Checksum) computed by t:he. ocK.pr-:;-;u And 
ir,r:ii;de«\-^. each ccnpis^^d header- its purpose is tc provide 

■s way tor the ,::^-«ciS:;ics: to rfcLl-ibiy ' Cy the ccrr^v.- oi 
tecsonstruct^'d he-a-ds f s What vaiuea ths ORG is f!Owpu.£.e-a -depends- 
on the c«i':k-:rt type ii. incl:iiaed in; typica.liy i" covers nv;si: « 
•rhs «ri:qinc»l. h&ao'er f i.e;ds. 

linKs .arc .ail lifiss a packet ?:r-iverseci pfetore :)n lice;, 

compress ion point, Ir .^e renv-i - ' ,a path csilu„ar .is.nl'.s as 

first Zivi last hops, tife t'te-HG links foi: the .coEicreEscr .^t. the 
last link are the first -».! link piiJ* the witee links Ik 

r 1 1- ^ 1 a^e- ftp ^ l bf ^ L I 

j t l , " i c bP- uci ° * ^ th 
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3u<.:|& itianges will have s.n. impact ok the regui^rltv of tte stf 
i } ^ a "> J* ^ TP 5 

p t l^h .Li? t > t 

j ^ V <s I tit 

i i r r t a t 



4,^.1, ?-tr :,:?ri ::r;\<.. Bit ddi:) encoding. 



.S^^na fed, S J:Sl 



n l r d s t ri * 

r ( La c i J J. L 

"> 1 T P 1 p t- i r ts r t- 1 f * 

i^/v:lv 4 bits .with eneodipo iif are net expected) , 

JSP i 1 ^ i <= r - f. 1 l- 

1- v r r r \ ?i 



e „t r i n t t (I " 1 J 

n c-=- l ill e -t c i h i 

r f l.1 t i% I ■> r 1 

i j x t l i d r. 

j i c l 1 * If- ~> » 

f ^ it £ v 3 = J T 

t ->» j« r f, cchit 





d 






ui 










Fj.d: 


i 




R 


in; 


it c- 


U 


ssicnal . 
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i r 
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poiiits represents by all !>■ bits, there would lnsuj$d be 32^-28 
code-points left £or* oth$.S' usage. The p:ily cd sidy^-tage wuuLd be that; 
the bits ca-u;et i»« jS« for both purposes at the- saroe id.me. 

what »>au.l.d be ■ des.i rs-bl-e is to tfo- saocrfing of sflde-peints U^tead 

of whole bits. 1 !..->• c tor c» th« method called Ls-ast Slcrrl fLcant Fdi-i 
its?) sncodinq has been introduced;. LdP •?;:•■:<.>:-!•; of .-i:-? (■vnji.ntKit: &i 
-rv^r-: :i; !1 to- a /,d il is o? : d as; 

J..S-f?.i-M{^'5 = N mccyio M' 

*.r, r ,i - t-^H d oj -n i- -c^i * ^ 

1( _ ti ->i !^ i- "d bt,i > !,(. _ 1 -r r- f F n t 

■ u k ->i~ i r-1 c r )_ ti L. l t 1.1 Cm a > 

j id : j- -r >o -» 1 ^ ' <- r " * 1J 

•Input seauente ; $ tfi./ 

1 J i i X! Tti -ill ' J 

j i ~ I u, i A - I r ri < -i 

, ~l lu t s 

t i i - * xX-J K r 1 , " <- inn - r , - 

t; <i- i 1 v -i li ^ * i ^ j i=l.i- iat > 

,,. ,Pt i *■ *- li-'K'- -t x. i. i I J* "in lif Jit i l- 



i 1 1. 



R 1 it 



J" r 1 



J F J tf t e J L 

- n f r rc F t i i t- i 

i ti f i ^ijr^rd i i t-i 

t t it i* ut h tr t -> p t 

ts ] f f n tint it 

, i i tIMll i t It-'- 

i -i -f i -i c =j " dt n I t f 1^ tt " r 1 

; ^ r c ^ t i f bib a 

cii.i.aga into: 

Input ifsqiifijiK; 3 iaj 

Encoded feeQ-ae-TicAs L'SPjKt.S (->:) J - S ;^' modulo b* 

iM::M\S An) ]: - {Sir;) --bSP:K(S (fd V) / M 
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- i.SB(i:-iT;M:'=' ir ; -lj)l * M 

.^..5,4. VIX - Variable. Letigfcti En^odin<(. 

iEo.li.or: This needs to be. renamed to winco^-b^ed f.SB encodi-q, ,i 



fc, £:r:.ofbnq changes in r.~.'.,;.:i 



Avj alternative 

r ; 

•;;>;•( M ;:• ki .ti . u... . 

• v;,:-: ;t i S ^sit^.t* f Oi" tUg •■ .' L'.'f [ .• ■ i ; - ':• '. *•'" : * ti> KMHi J!* I * - 

.^"liV .-'b- :5. CU.-T. tO tftfS pCSS J-blS .1A«S fif T'^CHatS On the .--r^: 

;r-«*; }l 'rr.,n K .resscr ana dkcom^sssor (CD- ~( » , -^'^^ " 

know Mien aacket will b* as-c as tn.s r*£-ar«:-ri"* oy toe — — - ■ 
and ter?cS, d<aes Mt bow :!>,;>w many lSBs Rbad to bs 



i ~7 t 



t . , r t riI , ~ , J -i- J fir d^. ^ 

n I b j. - * 



: . VIE: r: .A".', v. 

c t 

" t 1 I 



e ! f is t 



b n 



1 ) " i 



r . t 



r 



pnfftntial.lv be used 

..:-.^pr- :.:V:r . 

> The ^^pr^sor as ~he deco^r^ssd va.Io- ::hc «n.s- v,-i 



has be sr. x-eos.iv- 
tnf v. i V 



tr I i r ^ » ■> t ~ O J 

r £ I aC lit ill t I It 1ST 



t >- ^ f! L _ l if x a " <-1 " * ^ ! 

t. j - - - , a j " - ' ix" - 1 u r^ti 

■;. ;ci f i i-. *s . h v *■ n p=. r;t>rtci i t 1. o n 

U t * /rt »'f I if - 1 i £ " A f 

v ! f r,* „ ^tjl 1- 7 f v f tl 

!U ,., I st 11 - f . i j -s 
r> < 2 ts the .rcn. 

1 i- i „ " 1 r ., h _I 1i i j 1 v _ H X o I 1^ 

i . a I "t it ' * - J-r -r rMi , i r itt - 

J.* ^3 i TtX'v. ^ J - '-I'tMjll J^-Jl"-- 1 "" h " 1 -' '"=" lt '" L 

i =- J w ii. i fh' U '1 i I —)i ji\ Js\) "i "i t ix j , i'- - Al ,r M r r 
:whea it: is ntit, 

- u ^'i. i 4 & o ,1F j. J " - n~- -1 - *i »i ' 

l£ i, 'is-, l + -x-rcl'f lit- 1 - a b i _r-> - * ^Q- 

t - ticqi rcy t * K ^ " ! ~ > > -i i - c d t y i t 



■Editors Thxs r=<?eds to be a.iigaKd with 5,3.3!: 

A i?asf«1 observation is that the .RTF tr.lrae stamps when, gen&ra ted at 
the source closely follow. 3 line*.* pattsrn 3S -s cuuction of th« tirse 
ot rfay clGck, partiaylsrly *ar the crass .when sp&ecl', is ,b«ir t g '^rrwd 
:,r : rise RTF paylOKd, 

:ror fiKSSiple', th-i- l iir : •:• j EVi:t?ruSl bailee cciiSecuTiw J ? v c "•' 
sarr!pl;&3 is >. 0 issec, ;:hen :th« ?:TF tinie ; .v.- ; !np i-'Sasier n ;q«xierat^d at 



id 



L -i 1 r i p c 

i t. «- It 



q 



j mp 



1 1 c t ff — f 

^ ir ■) r 

) i- Til" 



5&1 



F t if I JLl 



„a i i 5 *- 

s ^ nfi - i - a t-r 



r ! ((. >j 

«H. ill t f 

Tl I 1 it 

f t ill. - C 

j e ) a d 



it r 



t 



I In- a 
T 



KiT i 
t 1 r )t 



er t r t 



K3h t =- i 



i r 1 

U 



t 



1- t 1 c 1 ^ - ? 

j i- < i ip r r *~ ™r err ■> f ^ it 

t h ho j. ll- r j> ^" f £ * £ 

a 1.1 L 1-1 i 7 f- j r ~ r f r 

4->- r t it aue i villi 

1 t j ^ <£ > : i ta ^ i i 

i r i j ttt-^ rr t •> t "• 

z.o tne ccMsressoi.) .- 

t^t tie ti- ^ n 1 ^ i~ " < 



Hi ( n i »!,\vp ^ \4t tk^<;r->H >^ *> u tts«dr \ n nh p"Oi t 2001*05-25 



Sida 22 av 122 



s^dc--- -he % It a St significant v; at 

p_ TS > -ur : -*t.T. fcu^ent RTi? i. .i:a, : itaso - Tit;; /T:0 .;v./r- do . 

p TS cit rc:;;: -i:s the "sacked:" ^presentation of th& current tarns ; 
it: >id.s tjraKuIarity ot Kiids, which is t^ .ST f tir^s-a^p - r,cr I 

:•!-• ":,:.•. -di/vr" Sohust Heidet Cypres si ot ■Jun.a i : ? • -2.00'j 

ofc-grvsd during. o 7 c : V session ;*..=). itO for « 20 raS vcjitve 

■todsc; . 

T-o is a ttd K ; it r. y timssta^ffl cutset. 

The compressor k::s ths ; ' : si lowing a Igor;; to determine 

; ■- T...;> - U*Jf'3_currr;ot- ■- p . ■) ^ 

for ill packets in. a sliding window, vw. ™SW c?n-.ains septal, 
t. ifjh/pj&p o; vdlasss corrs^o: rci ta ttm packets sent: i.r.j.-. 

•.. he •.• ':'*•*: - : : y r:* i* . i Tici tiding, tine i&s-i packet which k'^s 

.:. ; 'J:,.--. - • rhK -na,*(5 a?: .'if'"', I.'WS: i.s. rnoved whs^ an ACK vd U. Some 
iftcixcaU.on i. s received fros. the: decompressor, in the csrt .of 
mode, :. • , ; '?::>< is wovsd without: SGK if. t nor- are a .maxiswrn narabei; of 
-^iiries, present ifl tSK. I . <•:: . .. the sli^Uq vuridow is wsn.^c&d 

rust i ifc^ riot thrt case sf -d V, . 

T torrent is the current cIqcx time the -oofflpTRssoor, -^d 

t : T s the' '..vail • ,. time which r.ne paste*!: j the siting 
wTndow w^- received oy : .r.? cotaprassoi , B^ih :•__;•>:,•. -rent and o j '< r<? in 
y:r:.i-?:s ci .m.terva.1 20 st3 j equivalent to r iS_ stride., 

p ?S_c<Jtte : rit asd p TS J are the packed RTP tirtvastaap ti^s .-.r r:he 
p.ack€ts f trrtin-d i :'<,.=•• Una actual T-dTF header. 

;; t:.:i' i . consis t & >::u:< >:<rr .-crk^iit t , ws^is 

rk Ji-txa:: - Max tttetvio£fc_ Ji tter. (jsuf « enc, ail 



13 i ir : . TSW 

tt.;=-:: Mas .Set-or.k_Ji.ttsr is positive . 



STEP 3 >c is the« c-dlsuiated as 

k - dfc:ilir^t log2.i 2 - ,1 + I ),. wher:« 

j ™ Max_^ctwork Jitter * fete^GC„CC_Jiti:ei- •* 2. 

Max CIW-C Jittsr is tr.e niaxiutuKv possibis CC^CC jitter expo ::;.&;< on 
th e -CD-CD, ?ueii a m axi»um depends: on thfe cliaracteustici ox th< 

CD- CC, : ; ;!d is fixp&r^ae to. ,rs.a:Son;;bIy ^maii .in ordet to p«ve aocd 
du*si:U:y far tea i -time services-, 

■ThU factor * 2 is to. iiicoiint for the. quantisation ij-rscr caused- by 
ths timers is.t the cot&presssor- and ••decowi^ssser, whieS cs:i */~ 1> 



20Qi-0S-2 



t... : ;M.:.riv : >d , ; 

\ o ^ 1 t - ^ ^ I r iy T 1 - "I n { ' 

'-' : ■ ■ ".c 

) 1 _ 1 t _ „ i. - 1 1" t t 11 *" 



I lu <?t * ii * r ^ i t r 

r r <- -ij ' ) ji ix t 



i,.Pa<;c 2 -ft 



i a t- i 
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5. Jhs pratoi 



Data struetur 



>,t/i, i-er-CXti r.- : :.v;i„---:<.5r {u i . <v. 



Sy 2.. Sasifcut types 

t ^li^ ^ rh ^ ) w 1 j. ^ Li i. 



I ! fx tp r j J- T^r ^- 

i l— J „ i , r- <1 f t . -i- f i* 

t t t- t - - Tl _ it t ^ f cj " 1 % 1 ~ t-l Ut 

j "-i h 1 ► - - r = 1- F 1 J t o 

1 11 l i v- J t „>■ 0- T- L i i 

. i — , r 

i i I l t-i - 1 1 n 1 1- J a i j- ! ' 

li t j. i ' 

t-j " •> r-j ' " f it i * 

f x i -.k^f i it'-.-. tf.. 

i" ^ l H I * r - t 

decoder ess x cm ... 

i rev . c r -f^ ^ x d v.i- r i '-n " - r c-p 

ir f [ - = l i i „ = h ^ J Pt i * 

%. c- i i cm dt- f > 1 1 * 

S&r& a tin i ed . ! ( £ t> ] 

tH^i5ET*t:RSe i f i Robust ■Heatisr C<5X!>pr*s&'LcJ?;: Jircc: AS, M&O 

In add it ion to fchs packet types ^sed^irgis ■coipress-sr tcs dee assure sscsr . 



">T 3c T pr 1 i { / -.j™ e » r y 

t ^ pe J- l [ t, i \ t. <- i I" * 

^ t -j 1 t P IP} u>.Li= c a id 

.mode, t ransi.ti.on ; 

1 \ ] I n f i ^ 



* \1 i i i- 



f- ) t 



■3 ! { J 

i r 1 1^ 



J j k n ~> t * x jit 



i.'if 'Ir ut. ::: S 



f .} Tifr : eaut I j rirtiaoob / update \ 



•v".:.'0 r T -f KftF"" 'Robust Header C6mpr.8ss.iftn .lade ifiiOO 



i Tixiieoti.i; <- 



■;-mt DeSCtiptlCriS Of Z i v.K. r , op:: jl:Y: i :.•>. i-- Ofp\;j. ; v:'-. ( ;'. . J ..; i i. • • • />:: . ; . >....: 

: packets' used, t&xi .frsw EOCCG draft y k resised. 
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.3.2- recompression states and. .logic 

ill 



i wo Context ! ?■ Static Cont^Jtt. : .!. Full CoRZ.-ex.-t ; 



.j : 



-j - ^_ ^ <. irS . ,t r ,~ n l - t h v ~> I - f ! i 

i ~ J- 



•; : ••. : : ■ ... i. c: r this reocfe 
. ^ , , ■'v:rri.;:rsa's;iofi states srd l^ifi 

fj^ > Mil; I Ul "iff U.^ i j-r r- 
t, )' "-ID ^ ' I I _b 4 '( S l tj^Ti v f 

or-; ! rt > c soproaon / k--K 



IHTEV^ET-PBAFT KcYfest. Header Compression •'•""=* 2y ' 2DeG 



3T^TIC~K^:;:< i. i nacK / update 
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ic 



>*^* wttsii c.ps.r^ti:,c in. the vsrbas v. 

When .-:t; FO or SO is xecaiv«d >r S&co 

if -a packet .has; failed* send s STATte-H^ 

Vt- r> t- ( [ I 

t e h V i t 1 1^ i >- 

i r a 3 - VI A i- 



f Jv t. 



r "*U jr i. i i i ~ 

7 ^-f i. t f t i i 

"-j - lit e 



•B*u»ii«fiuv ted. i 
INTSRSSYHDSAfT 



Rohv s t Be ids r Cf j ■mpr sss i on 



ASK 



http^/commu?^ 2001-05^25 



l m states I 
* •■ - - •• •• •;• 



-mCfcf s I ; '^:':K :/ Update 



i 

STATIC -HACK i 
< - <: — - - i --< — —.-; 



•>...•' . < «r i <- rtm» r »s s i G*i KttES and 

! - t. l ■■ * n ^ »<! II tt ti t t 1^ J " » 

1*1 jiif I 1 < ^ i • J- - i E i 



1 1 1 <■ k. j r i nit. t t h 
n i } k t j. i J ^ w~ r 

t n T i ) d \ ~ Tl i 

h - j ,. .irt j u r 

t f n ^ id i -i ^ ~ ^ " "" 

I t I ^ „ i ■= ? 

r f t c ft t F 

i J ~ N * " n l-t T t I 



led. ) : i 

THTERf^T-DRt-T Eob^t. Keadii£ Ca^p-re-.sion Ju.^ : > , '00:? 

Y.ri FC stass : - i-.'h an FO or f'H piickst ±-: eorra^i iv ri;-- :: ^p::?;»:-r-; , 
send an ACK with the mwis parameter set fp V; 
~ When -an upda';i.aq^ SO packet is correctly <li%co«fipress«d;.. 
- Of.:: colly ;-^r:c; a- ACK with ;:he mods: par.araetsr sec 
GC p. 

- When ^"compression of SO, > :./ or -'V peeks': i'):SS 
; ti-ad, ser.a a ;^CK with mode rjAram^ter t-o 

n- ^ - 10 >np**"^fo = r r 

t jr e l 3 it a\t-i* r 1 1 1 r- 1. t J f 
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. -. 

j Optimistic: mods 

! 

i : l 
+ _. - 



.1,!, -, fit.Ul k I^W. iV — SK-fr, ' 

r.m -'1/ m^ii^ " ctcMOs - >r -i-tp d = u: i ■> t r.m , n j < 1 " ^ r <=>! 

H *K <i. . _sr t- t-. , - j - - » ^M-ssi 

Mtwe.-;'."!!. lit. i,^ ir i - - 3-.r ;r , iv ir '^^t 1 

- „ nr>< s <m r > C T 

< v it j=a e ^ ice le'. ("ituvva tc ' f i" >.,M 'M^a^: 

(f 'i (0, K. "I "-r -Tor. i 'i^i>>i .1 ' 



.Bormsnn {-SKi,-! [Page 21 ■ 

i^"ERMET--.Diifi.g < ? RcbuKt Hosci-sr r:...;fic :.-:i J up. 2 9 , 20-SO 

this --:ko ,., go •: c FO s^gte t:c upcats cr-:- 
.-.t~i\iu:.:r •?:>-:-:•- Contest . 

3:TA?I:l>tIr.'"'K s--' 1 : ie S'snc feci -.. ~ ;_t -ftA- ,j j-- jh>>ip.-*j.c - = t 1 ■ 
> r bssn decompression fias .never ^»,.. i, f > " < " - 
•-compressor- -«u«t-j when < J - \ ic>> % , -t 

trcra ph star** -" <*s~*H i sft - 3-**.. 5 m . i. n* 

5,6,2. from Cij.f • ' : A r to Sellable mcde 

Tratisii binft v r<-..;r Optuoistic ts P^lis:.-;- r-.ooc is only ■ iilsiweq -., : > . • ;. a?;, 
least p&cket has been: ecrrertly -decoaiprass&d, wniat) means I lid), 

the -static' past of the context is established. Either tfcs ACK^KJ. or 
the 'KAGK.i'KV feedback' pacfcst is- used to initiate the* transition ana 
the .compressor mS'y always furs- In FO state daring- transit ipn. Ths 
trans? ition -procedure- is- <3-esc.c-.vbed -be lows 

C otafipx essor D.fecorr-px es e a r 



; ACK : .R ': /nj:CK i B } ■ + - < -< ~< - f s n S 1 1 i 
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f- j , i .if 
R» 3 * << 



T ERNE*-: DEAF" Kd.dus ; -; Header Compression .June 2?,,. - : i 



1 i* 1-t 

I 11 



L "J 

able 
3te 



t 



r i_ \j i 
transits tc 
t -"- i r 



pt t- <_ r J ! 
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t J f t c t J 1 ~ F t -tr r (1 



k t i 

t j> 



l i L i i 

t ~ t-i ^ i rr 1 r t H r 

t t "I v *• 

f;>r oot imisMt- -mods, - t:o is" ••:!: ->••;:•:: i c:.r;^ i 

t : or psilftbLe made, gw'to iV state and sti^i-. Ua^S-Xio;-.: y,v*ic 

rni 1 u vj\ hi « f 

t i Ju p L i l J- 1 

^ k j. i i i f 

! $ r ) >* 



Tfj^p^MF':-'- draft Rebust Hfisdsr Co:hpi ; J irx: 7 9 : ^.'O; 



ill i ~ 3 t t tt-Tt- C > = 



b 7 t 1 - Jr * IT" r-T 

H X - 1 ) 

1 a f I 1. a - ) IP fl 

■ S ' K ?0 i. iAj., These prof iles can handle all >: : na ■., i 

Iu<rJ:'. A fjir.it.io;: a ss ^gfiffl&r: i: methods bat 
wili Isss >ij.f icj.enfc than £ : 
profiles if tifto assignment- trtiiy is 
random. 11 the vslus is s«querit.a.aJ.iy 
assigned, no extra overhead is sddvsel 

h&p;£#rcuR.uaity^^^ .200! #5-25 
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fr t 



for Idsntificatiorvv 

e f e 
kft^wn that random c 
f l u t ( r t 

ni d 'a * 

octets, 
j I t ~ 



rrtt_i - £ it 



rr f 

5- t 



r h 



J ft T E S N t" : r - DB A ?T 



fpagp 24; 
June :> : \ 20 DO 



The iiext v.. columns incii.c.ate- how aach £io<Mle is i.^pienentf-d . ?Ms 

ir>W r sse chapter 5.7.21 ami COi-!:f'R£3SEP J COM, safe chapter 5.7.J.) 
oackors, »*i<i' 4iso wba-t extension -{SXT> s«s chape ex S . V , <! I f^rroats- «re 
ijssed with the COM^RRASES packets. :Tius GRC cchinr teiis the vc . -i ; : ':r 
of tins h^adsr compression G!^C; w-Ecosnpr eased ! H s e-sfifer or r.be satfte 
covers-^** as- for 'the UDP t'Crhfetiksum ;se& chap- sr. :=j:.5,.i „ 
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~T • nT.r-.F'V Robust: tiss^ar Cypres si ovi : -5 3* 0 



+ •• ; • 

I II: -1 I 
+ +- f 

i \ Z { Z \ 



1 F h \ 1 



--- + + - 

! IE! 



I 1 i 
1 i 



1 j. D I! 

-t + 

0 1 £ 1 H I H 

I J I I I 

; -•• • > •••• • -• - • I ■- 

1 i / 1 

•r ; ! I 

■ 4 i V : 2 0 i e 



<oim ntyr(\ ^ t tit 1*- °*oj i<3e> <- J dli^ tr ft id. r k i3p * ) >S 



203.1 -05-25- 



SriSOiXSl* -nK!^. .jSL!35?7!>1 ft.. 
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fable 5,1..; fecksL fsriaat table 



I 'IT E £ WET - DF'yjfi E'-x : r<k Reader Cosprsss^w; June ." : <, i > 

Tns esc.k.st tv^s defined in s^sptsr t.,.2 2.: •:• m^l^me^hd wi t.- : 4 
different pafttei So^tsi STATIC;, DY.vAMIC, OCM : 'iU:.\c; -P ana .^£OS*Cfcr, 

T:> identify the packet format used, 4 Mt patterns for th« initial b- 
■ biss of 1". r;,: or.':-:" ■ uox i^clutiirtg. a potential CID ixs-ld) ■ <■ ail 

psskets axe reserved, 'J!hes« p«ui,*r»s a-i-e: 

DraftlUC 1110" CbcLh 11100 aci J HO; ax-s r«*ertfcd for this) 

FEEDBACK UUP 

: ;h# o-ner 23 i^2-4) bit pattsxns indicate a COMPRESSES packet format 
en-i L 1.: j .>.^. of ths.sc pszze£:-is '.vr fiKplairiecs ::r.f 

This se^Uoa defines t>jo header formats gt the l^ui ocdipsry. packet 
loradts STATIC, FiYNAMTC,. "OMtfeESSED .xr^d ;'V.U;:!,>V..i-. together; N.i,tJ; 
cither ':pv. of ws.,:n and now t - us« them.. A subsection;; :s a. 50 

dedicated tc the SXTSNSIO^ Sorites of COMPRESSED. headers. 
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BorTn.ami fed,. ; 
II JT£RKET - DRAFT 



Robust Header Go 



*:' ICOD 



S: ., 7 ; , St a t $ e ;nf rj mat i ;m pa c he t s , i. t ;t sl-i if a : :l en 

"H Cl t t t \ £ } <- 0 ] r * I- 



TIE " i 



J T bLi.ii 



1 C K 



- f - i :• t £■ i 

•:• - - ( : 



Sottas Address 



/ Hi octets 
I 



_ . +. — - • i 

: 

:>••. j ::.':t A:i:.U '5.*:.. / 16 o:;^erg 



Destination Port'; 
- + i + — 



/ 4 cei.e- •:: 



?-v:d.-:-r expression CEC i s«e ehaptsr 3 ..&-,).>■ 



:2GGi~G5-2S 



XS^SRKST- DRAFT 



aobslSv Header GofcipreS5:i.ov5 : 



'! Pv 4 ; 1 S - 1 3 o c. rzis\ : 3 rAT I C > .. 3 T AT 1 C4 ; 
0 12 3 4 £ ? 

; Content Merr.-f Lox iCU>! : only prfessrc- in STMTC^ 
:I \. 1 1 I I f : . i P ! -E ! . 



.>/•:. :r.::er .address / 4 octets 

1 

<■ i i 



/ octets 



Soiree Eor 



It- t f l l i i J * 

i fl mt t t * r. , - 1 1 i J * i 

I tl t, ™ I * Mt \ tl 3 i - i 1 

i * ^ Z t - -J or t r r =t 



! : . . ? . .Dynamic: i:n fornix.:! on psoksts 

tt " J r i „ n> l n i *" r 3 1 Ir i ^ l~f tin 

- rt^o. mi o ye i c - ~ r ► ^ r t. <- e t <p f 



XWTB^Kt-tilRAFf Robust Hsadei Cypres si or; - ^ ;v ' r:C 



2QQJ-0S-2S 
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] i i j l l r ti^L t ^ f t r C ■» 

t iV Tip - t. ^£<~ r i T J ri ^ e 

f — tr f t lp " r j i- l - 1 r f. n 

-in r RT t r t ft > i-hi a e~ L <r I 



- ) •• i 




CRC. 5 see chapter 



Robust fieaoeJr C co:p-« t ; 



r : Fa;g e 40j 

• !••••••■ 2.0.&0 



IVvi octets; ■+ CSRC St: af C;-00 ocr-\.; ; ; DYNAMICS >. DYNAMIC^ .,. 

pY MEDICS, DYKlvHiCe; 

0 1 2 3 4 5 6 7 

; Cc-r;::.>:i:t Id.svit;i-ri6jf ieiD; ; -:m) v DV;HAMIC4 :•:•<.! DTHAKICfc 



l?a ¥ .load Type 

: - -■ ••! ' ' - 



H«s aire r Compression. CRC : 



1 ; in OV; ^,; snd DYNAMIC i : 



see .•:h3f.".-v: . - . 



t J 
1 1 



xt f k J. - , U b > 1 J 



Bar 



Robust ;:*f«v Oppression 



[Page 4.1j 
•June £9, 2000 



Th<s COMPRESSED pe.efcct •: ype Is ths mast cijtrroonly assd packet arid .1.5. 
Assigned lb handle ordinary changes as efficiently as possible- 



Kh<^ charges are ■ rega-Lei:., -aU infor^UOn. As carried in the 
heede.r. tthea desired, it is possible <:c seftd additional iDtorwaLion 
in ffKfjBiiSl&ftS to ths CCMPRESSSB -teaae-header, 

?he COHPRBSSSD bsfVe-lviader rotisits; ate shown below, Nate that iOK-e 
fields ,isij QiUi' psesint in some or cne 0OM£'R£KSKL> picket ; r^!- • 
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De£.ti&e& packet Lypas ; (ZQHPWSSWx , .CGMPEESSED4; 
0 1 ■ ?: 3 S 5 6 7 

Ick.BtiiM.er iCID) only ompxvmm : ? 5 



j-SE'# f I £ v.::.: .chapter '3.8*2: 



He^dex Compression CHC i 7 - * sas: ch^plsr 5; . S . 



f,a«atiticatJ.oi! y in 00!-?'? RESTED Sype 3 and 

• ...+.,.-...< . . •• 



■')■ '! ^ 

• . . . i + . . . • . 

f I 

( .3. i c;:c;ic;;,.t. 



, ? T _ pRA! , r ,p.<>bu.s:t Header: Compressxmi Jii^ "<!. 



f Mr ,r 

12 3 4 5 



+ t 



4. 



n r 



R 



M> I -05-25 



Extension / only pz.ese^t 11 >'■■■ 



^ - " * »- 1 i 

.» .• i > - : - - l * :r 



if, \ i j_ \~~ j J t m r i 1 n 

(. s. +■ t Ji- ) rf r -Jl 1 f f 1 

6 1 2 3 3 5 6 7 

"D i f - i r> CLO "-a -i ►ilK" !>> -*l 

I - rce " # I t — f ->r -I 

r j ^ n*- * * r 

+ _ ♦ s 1 , P > 

la-riic wvt i + i l i Ut-N r-> ^ i - 1/ 

j- — -t - + — - *~ — ~ ~ -:- - - -■+ + - - - + 



Sidy 4 i ;iv 12 

for different paelcsi fQFfa^tE jr.,' ai^rs in sectios 5.8. 



1 ERN BT— D RAFT ■fisj&viST. Headsar Compress; ivv; Juris ?■'?; 2:U-xK 

"j , T ? , 4 . Ext^ririor;?; tfr "o;npresse.f3 .headers 

^ , , i i c i - t - r t 1 *- t J I 

T'-f^j. % i n I r \ t 

id^ifcl 1 W " ht ~ r f 1 ^ «" T r 

' tlJ t i. it (i r ^ ^ ia •> 

r t . 'L ' -f f» I i t f Jo J 

j ,_ f|-h <• h n r f -J tf "l j- 

tit 'HaL 1 i m + 3 ^ f 

1 J ■ 1 1J - t IT ( "-P I <"3 3 ^ 

- p<- e I t=-T f i 1 r-n I c t <" 

'3 -ati-cf ) i <- i f- "> v j. t « v 

rh- r ;r. j £ =< ' f 

it ^ t tic i h r - op e *r " jut 

; f m,Ti jj i i= - fc f ^ v ~> i J T 

i - ev " r 1 i i - T ^ ^ 1 ' 

, u; c - 1 i i r * it 1 i i 

ln^ti,i rr f P ti t 

i, F, ' , I r hit v t 



20£)i-Q5- 
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1 - f Ip r d i. Jr «r 1 

it.- i if- *- + j. t e i t: r 

if t S r <=- t^i£ tr t t f -i 

^ ^ t^i -i itt i 1 j. ^ 

r I (.ill ii- vi- 

; extent; j oti sat B,. .:: .• extension. Is used with typ<s : vaiue 
'n E,i ] 1 i 

Tng.cisf in.ed a:-:i.^-v: type;; ■•: r * sacwn below: 

. 7 
- •• - •- ■■ - : - ; - v 



A0 ; rvo. jO- 6- GL 

CO, DO - - * - 



l.'.r I Robust i !••:.. o^-.-r COiT:V--: /. Juiva ^ i., 



"? 8 



7 ?■ 

4 •• -r " + 



JO 1 1 1 M ! t i 



2 
?. 

„ t „ t ...f 

-4— 4 ^- 4 



;Ci 7 
.),„.}. .... t ... f 1- 

i 'i D OjM; H! 3:m:t:.|; 



■ 1 
5 



:v;, i. J. 0 1 ;| M ! C j H ; -S ? D '! 



11 2 
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: 2* I 



10 J. 



■I C Q]«i ID 



5 1 0 1!K!H;&|T]II 



2 



.1.1, 1 0 • i-i I t ! 



ia ;/::>i : 



"7 9 



:!l I l:iM|C!K : iS;?j|T|Ift| 3EQ" 



7 8. 



+ •• ■;- ■! . ■• - ■■ •;• • v ■- * •• •:• •• : + - + 



I C I O lMICiiiigi. 
• r --f-- i " : i ~ < •• - r- 



hl^tfcsffimafc^x^ 200.1-05^25 
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i4;. f: L-iK! I'D LSB i 



I' • i-cbust feeder Coffipresy ion Juts;: 9. 200.0 



. i o i r ? t^! .ip 



v „i rr> i ji ~f v Ci „,it..t.i u t_ Ids have ths ioliQuijje n-^.i-i.i : 

■ if,r-i i "> "U / j. r ^ i ' -si 

* Pi r f U» i. T Td v*- 5 

triuirj „ - ^ JbP" 

" - T i Tr * t t ? £. I t 

-it' c ? of - 

e ~i<i > i rt i 'd^j •> v.i a;;iqiaal IP header field. 



TC < ^ 
i-l i + 



M K„ 11'/ l 4 r« Ir- ,o 

Tr ■= jcld c it aiiij *■ / 1 at C f thus QKigifiaX II? hesder field, 

3 CI. i 

|: HXi / rTL 1 



ih^ roi unity ro>e t u©m dc\. ei< pvit'Ki^Oi/riraft^dirsft-ietf'fOhc-«|s-60.!tx.t 200 1 -05-25 
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1= >jam f r ^R'* iter- fci f 
id !'4 Eats! 




v " IHr t t "fc- t - fit 

It 1" 1 I - - J. I » t 

t » ^ r _ Lev i 1 11 ( > J. c 

1 J i t 1 f> I J 1 < 

r 1 ? t 1 4 13 1 I 

i s ^ r r t -i if 1 r L 

J, i It It = IT =- K ^ I 1 f 



t -^tjv , sri^n it i- i ,<< >-,->i , May t - J i f -a 1 

rariqe tcr some cror-.tes. 

1-6 iiity 



The field retains the IP Identification. 
I S bits 

i IP J 



atian of .ir-y kind: is ■in an < fv.-i. the 



UN-::-.-:,;; .:>:.*•...<• 
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corrsspondinej Information SHQUI^ also b<3 sent In seme, s^bsftqusr;:, 
pateketV teat her as £>ste»sior>s qi in OtfHftMIC packets; . 



itjc f ^ iff -ier->tn t t- -~ "■ l 

tvpes c-; : -feedback to t:h.e compressor , Tu.r-z :,y:}v. \:-<:\\;r.< i y;- 



f ' t ha cr i 1- ?) Jft { 



-I iHJi eft f ^itu 1 ) 

) x X .1 J. (J i Type 1 

4. | .. ... ,.,+■ _ ^ - - - -,-.+.-- -r : f 

t t t J ti.i r 

I- j "lit- \ it -= s i j -> 1 j. 

j \ ) t L 1 _i CI ^-1 k tai K t 

t i h i I i t- a !■> 



it T c-Kt It o<- i *. Uf 1 " 

<- , i i M«J t -tie i^C i- 



i i i i. i ti r o: o ii 

! Last Sequence .Hurooer: L3E ; 



•bt|f»5tooimniiB^ 



20OI-GS-25 
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Q 1 2. '5. -'i ?• i"' 7 



1 f L i IP 1 i ->tn i ^ 

1 ^ i 1 t t 

Lfter&for.a up to t.hs iwr;J : eirertes to decide whiiUTsr a»d: .-'hrr, i,o t: 

0 J >• :.: -i -, 6 ~ 

• i .i i .i -a ■ o i 



r, jt ^ t ^ 1 r^^t s -it: 

, i j~ t~ r t -> vtol-d 1 'fn t, t * 'ci- t no -'hen 



D 1 2 3 4 S 'A "■: 

■COKT SSST^ L' F DAT E £*_ .Fc SDK A? ?K". .; Conbsxt Ide^t i.f.tsr (CIDS ; 

: 1. I 3 I Oil C C j 

j Z&st Sccfi.ifsncs Number T-.SB i. 

n t r ™ r LL ^ f ^ L f 

j I r> <r - L l h re c^c J- 1 t r> 

-, r it. ( ; r t f t \. - 

1 I 1 i 1 st i » ^ n r L 



IN lE^N&T- DRAFT ; <ch Header- Carapressicr:: Oasis £3, SOQO 

IMtpi/fconna^^ 2001-05-25 
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, Encafiing. of field values 

-n c <• r ^1 torn "> 

t f v iut !. = c J-J 7 t ' f 

3: t i n, fctr to « i i i TK > 

-i >- t ~ t >■ <_ i l" 

»- e -i u I j s "I v v^ 1 * 

i e c r i n-J-p j f- 5 U ir E t t 

„ o ri-i r 1 «■ =- ^ ■> 1 j! 

ju k h t ) 1 _ J ) ^ j a k ik. - 

j <- Ti V X •"* t l 1 -.1 i 

- " f;ilrc p } f Ij T + 1 J 

™tsa j <. >_c t 1 It * t c 



II r I J. J II 1 

j -1 j. f i 1 b 1 n 

i j. j ^ * p*-. r i-< i s t/ 

t 1^1 1 <i p * v. 1 i-a^ ^ 

t r i= r i t_ 0 * 01 T *i " 

r ii ^ v, t-r Lsit ui L) J f >i f tc 

1 -t 7 ' it t r n <- f j i ">f k. 

i «i 1 -> i-" ~e i ' 1 1 

1 J c L i »i t t t r t 

u U . h r „r t 

6- c j f ., a 1 3. 1- t- r n 1 r t 

rr o I 111 



1-1- _ , t-c t n . -vif, ! 1 t nr w n " t-i< 

n _- i-t-- t- 1 z < «. - t t ^k- ( <* 



The sequence rang© can. fc& extended with estra bits in extension 
■*.•::•'*, i - ;o v ••; , sk ;:rir,.::d in chapter <3.,E,3> The ">i:.v EXT L: :i fi-ld 
£g'1" tn& ™iise ot pit vended Lj3i-' Eonsist. of 'Che LSB- v> -u'tL&g^r 
-tiuct.ierit ., 

THfc reorder ir.a parsmecer for L3F MUST fie se:: to 2 ntesrUng tha- fi^si 
,-ind sscona ordei leerdsiiaq can bs handled, by the cr,.cociiJig. 



% N TERN El; ■■■ DRAFT .Rbbyst .Hasclsr CoBsp.rssssisn Jutve 2 9, iOOO 

T.l??!eT:-baSfifi tiifise stamp detK^;pr^£ : siDR 



2001-05- 
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T p L i r v t ■* i ! u j-id.y chang -i 

- t n S- -i r r 1' at o a " <?~ u wilder ; 

r^=rf rr f. j j. ^ i ? i ^ ~C r I jlki>- 3t - 

^ n ^ A t- > unt J: ~i "t c Jtj ! s 

-I ^ n uivr v ^ *r - 1- tir i«- 

r -j 1 j k x t, a -i i "i 

i i_ t j 1 fc i t 

t- rf-a r > i- - f i-r - " j. * r 

; f j. -ui 1 I r ) t. i ^ f 

r ill i tr x. i i 

C T t * t f f 1 f t i t I 

1 1 1 ^ c -> t- 

3J .j.^ t j i- i j: f f 

r m p- r r *- W 1 ^ t 1-1 

t p L _ i i l (fi 1 x t x r . 

*- | t u •> rtti i ^ " n 

1 -i p ** r „r ci-o. t- 

1 ) j T \ i f U +u - i f c 

ft 1 «-v- 1 i 3 =- 

f 111 if- 1 it ^ f i - <r 

r f ^ <~f h r> tu } t 

it - X > _ e- i S S. <= 

r j. n f- 1 t - *■ n n i 

i , rt i * - it- ( x- t x i I 



{ s i 
f i <■ O H 



til* 1 ^ f fc f r 

ir f r l !■ ii 



it ~ 1 v i. fJ 

+■ Kit- - [ c~<~ Tl L 

A b "I f 



~s I- 
rh ) Jt J f 



■j ' t ^ -\ 1 1 h x i -=t i -x.t U'lf. i us - ^ i (.)!<• 
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The CRC in .KtATIC : b.e.3:de-r csicuiatea ovs.r ' ? <•■ wiiole STATIC 

packat except tor the i*t-a<&ar compression GSCi itssii . Therefore,, thfr- 
Sssadsr compression CRC field HOST be set to 0- Ever ore ■,.<-.■:< C?X, 
.cssicui&tior: - 

- fR'- cc;lv:x.:sniai to t>s used in. S'fVTC p<:-..->.t: iu : 
*".:.■! a: > - - .-. + s"'2 : - .•: ~ :'! 

. . .V . l: i mmi C pa •:: t £ PC 

Tne CRC in the DYNAMIC packet is ciilei;l«tod ov.:-;: ariqinsi 
l^'UDtV'RTF- hesdsr . Before ,t!ae cslcsiacioi'! or t;;s .CsC ; J«3 :.Pv4 haadax:. 
••^nacxsara and- che OOP cbsck.si.f~: have- to be s<*i. -^o 0, This, Biases i.L 
possib-.tf; to fecslculat.-s thfe cnecStsutts a iter the .<j8?:o<Kp(:«£si.ori . 
Cai^.ilsition -fchK :. m i ;. I : ■• ■>£': 'i.TT headers essurss' ttat the 

decompressed I?./DB!?./ XTE h^der .is a e&EKSCS. he.acj«r. 

t ; ;•: ■"■ L - x t x^S t x'-H 

, a. I. CDMPRESSST- packet CPC? 

it:.vti':.; . .COMPRESSED'! 

- t r - f re ! Nirf i r ^ t ' 

t i ' r it i- j ^ j f- f <. i i- -> ij<-i, 

- :■. f f t ift * u u m- *" V ^ h 

• f i-^, 1 i J -> 1 I i; ' if 1 !^ t 

i: \ I 1 i _ i f t 

Tt- f yiiC'raiUi I to. be used is: 



aorMM led.. 5 ' -i ; 

T'NTF.RN BT-DSAf ? Rofcust Header Compression J&Hue iS> ( 3 000 

COMPRESSED 5, . C0M?RESSED8 and COHPSESSEDl-i , , ::0! v t-i-^CJitifc 

It COMFKESSEiD header ryp«5 '.: to S ana 13 to 16 the iie«d.er c::;^)". res - i-.r; 
CRCt is iwilntilstsd- ever the same .heatiers as \ ;itC irt the QS'KAMIC 
;:. , but vjitt; a clitterent poiyriOrniaJ : 

C fx j -. 1 i :< + x 3 

tot-;: ":F t?;?:-.::. , c.tjH?K^figKDl2 

In COMPaESSED header types 9 so 12 th« head<?r compression CRC is 
ic-cv:; »t oirct ths si;:*.? Seitdsra. ,:• the CRC bi tie Z^'':?:i-'\C pack-;-t> 
but; wi th a dir i'erffnt pGiynonii.ai ; 



■:XF:....SSWftl«...! > 
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1" 

--J9L 



- 1 

h ) 



1 -j) 

! r t 
I ' 



r 1 i h n{ rc 



n t j. 
n r 5 



it r i 



£« i t 



F r 

f i [ 1 t l "eu i 

11 i 1 1 j - n f i-j t 



t 



t V t 

k'ets awe cai 



J J r J 



■i 1 L c - 

t If J 3 I 



t 1 



SiHoed bV -..r-::< : 
> 1 ^ 



?■ , r , r in ^ Air- i- i- - -r x 1- 



"00 1-05-25 
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-i r-"' a-.;.? I •■■ report;, t o ci< 

fiEt, -»3s-ui'-~ 5; a ft a' srtitt m 1 ) io - ^ ' ti Jt- J " r 

n 0 ti H > rJ oh ^ tt cm k ^ 1 5 "i 

jh t - nv - < -s H - )' > f v h n - ) 

Y - C - .,1 v i v .If ^ J <*i ' !- ^ - tr >" p ~ 

\ ^ 1 n 1 IjtA ■- t |. * u »- if 1 1 

_A iUL- I r r „ ' m > , .t , - — ^' 1 " ' r ^ ^ 

, 11 tii r e <■ < --e ib- -> n 

ta , ,!v _ b , St 11 f<s T ti" - . i- > 1 f i ^ 

^ c ( 1 1 jC n i "i t *f i - n - ^ f i ^ 

<j M) ft Iv t' 1- - - r T~- - ' 

- - >■ n j n f tt-c 1 ^ J 

rat r ^-1 1 1 1 T 5 1^ ^ 1 tfiC t. t f- - <- ! 

t t< j t ^t^r t H tai fa^Vi ii'v 

j, p tt J i Hi t 1- 1 ^.-S-^ 1 * r ^ nr r - ^' 1 -* ' ' ' 

t- 1 sit-h" 1 m , v f " ~~ t" 1 in- =■ - 

- ! f l a t t< - £ ^ r to J <„ i.^ _ 1 C " 1 

t ^ t I - nr - "i- v<e ; 1 ^f- " 

.i»rp^-.;t-A:=ifir;'f . (jr.vaar.a oac Ket.s nave.- to be r . • 

j l _ a - t-rt )t Lit xirf 3 i mr isti-'f r - r 



.[Face - - ! 



_ju — ™i 1 T 1 f i f * 1 

t V -1-1 

1 « rut ir ji1 a ) 



^.f r H tar 1 r 1 t F *■ ^ j ii 1 

i d j j 1 t i h t ">r c ^ 

r ! n n -±- i ^ t- J 1 t' 1 r 

1] t 11 > rrn^t-r*- t r ^ i ^ 1 

P:J ;>-v^ v-hiie .:,:v: has to takfe care ;:hct ;ie ofriqinal yalaes^o* 

tunc f v t 



r j 



1 1 I i ' 



hnp;//ctnnjrn witty ;rox^>ce««/dcveip 300:1-05-25 



h = _ 3 r ? » a r j 

1- f ^ i K til- c k 

e i I j J "i 

i i X r i Lid ^ 

I -i r lx t e t. \ ^ ^ 

restrieti.cn . poss lisle, because- one is rctasd to- >: 

i I t r i v V f 



i n u t It* c J 

i r 1 r r^p^ f-H i" ^ J 

if ih~ fljfiiprsssor fcuisv-js this : <•-<••:• r r« than R = 

pacfcfcts kava. e> 3 lost, ^-jfcirfc mv: .-::uUi not s 



Bomsnn ; <::i. j ■ - '^'i 

I'H'SEMiZ"- DRAFT; tiobust Deader Compression. Juj::e V: ; - : , iiO'OO 



[ t- i j. t- - - i f 

! h .fc 1 

f ( i. h f t i r i n f 

1 i n rc ij i u i n i n 3. - * J 

i) r * j f e *" " j. i- u l t t 

c- 1 1 PJL > J \ i <r l. r - 

^ i i } r <J p l ^ P ~ ~ t J" n c i 

rlt ~tiS F ^ i (id i i - h 

1 r <. ^tr <_ Ji g Ll r if h « j 3 1 

i p n 4ia \ , <- i- it mi " 

l 1 - f Ipl^j r J 3 ) t i 1 - r 

s U -"x- r l t t Tiqt r i, t 

r (.U it 1U t «ld t r 1 1 I- it* ff 1 1 

Cr -iV . [ tina ---i. •- - ~ -'■ )- -n-T"-rr;, Th-3' 

3,ru b r -! k.J«at- lui, n-> i lj i r i t l c t {fi...;. 
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r^fc >- r r U 3, ^ „ p thf v ^.f-iA- 1 1 \ ^ 1 T 1 

! { l q t la i _J f ~ tit 3 the 

Jt, („ it- r i- - r-c t t f l Lj } i t e i vit 

i < 1 i <= G ) \ r it ^- (. it? 

i ii t i - It a iwt s Q/, «t e: j I \ <- t i 

] - l« 

i_ t f j r «->~^ i i 

f j rn "*> > i c- f t tr c 

ic <- i - r - i ) 1 -9' i Jit i. 

t ai i- -i * t -=ii h f r ) ei* t i 

i t Vc t i.-iB* _ \ ^ 

j. i n { d ^ i e t. -i 

t c Jf vc 1 i SvC^-iWI * r x k. t 1 - 

s 1 1 T t ~U( }, 

t.VL ft- 1- < <r *- -< ) 

+■ r j. t )■ ] ^ p-* <v 

it. 1 ! v j Jif i ft^ u 



f j l k ) j. l r 

t 1 T t f 1 I* £ } 1 £ I 

* 1 I i 1 T r t * J £.- =1 1 

1- il l}) ^ ; 1 j J 

L r - h (tr £^t-i sr 

I ' 1 r {- i 1 1 m i j. f- 1 t t. t ( 

t r t U dl r ^ t 

T - I J it i J <: 1" Ui 

r ^ t k-r t j h- - <~ri i r if i 

r^te advantage ol it. &nyy*.3-y:, because we cannot assuS^ this 

r »r c -ic\^t 1 j i ) 

rJ.fi i 3 f f ' r to 

r~ <*t p t mot d ° i „ r * 

: ! ! I : r:h.i3 sociim-ent , 

n i j 1 1 f i h i 

M «-! + - 1 I 1 S" Tlf 

n r r 1 1 t V to f n £ 

f n t f if i t r i " <- j t-) 

i <«•(. £t ■"a H 3" r i 1 irr* ir jfl 

f f- t- i-i r t i + j^t=it *■ n i. J v*" f -t i s i 

it It 1 i h I a i J jr r nl 

L -r-r^ j r h i n 3 r < "tjf 1 it ^-'^ f I'-'X 

H t -k-t-t fil k . ^ ci « *--t d f, i- ' l^i 



hUpi^'coRsman Hy , roKer 5 ,:eDm.'deve1 f?per s/idocsMraf bMx&lt-letf-rohc-rtp-OO -bit- I -0^-- 25 
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pactei lortaats are optimised for the use in. an. erivixonnient , w.he.r:e Ui- 
:;:;<■•.•! Jcientii icst^ s;i Is Af.siqned sequentially for the •.„•-:•;:>. t <;:•;.:. -si 
packet s; . The f ro a »: ;:■ :' the packed described, arid it:- is 
(iKp-Iained in detail fctoW the .deeor^rassor :-.s sbA.e to .trscen-s; .tUe 
ceifipicte header from the o iv^r; information,: "'•••<•• a™^ iioixi&iossi^ii 
behaviour is imp issuer, tat ien sp&aiiio, but it has :: o cc ensured, tns? 
,niy aeeiitif>!-essfif is ;ifcife to uecjenexate the vr Jr.* bs^dsr in the 
cie s-c r ibed v/a y 



: . i 0 . "■> . 1 >. i Header packet 

i or ! a t- 

I- I - t. - 1 J 

-nil- it- i 

•:• " r •:" ." J.' c. : 'i •• The resusi Vfei: .1: ,;:>'. request 



Bor:aanr:L. f.isd.. i 3 - 



j f u > - i - r«- i tn fit.,'- i i 

-in; ■m'-t 1S"_~ ail' "~\ , -tiiiit-i^ ' I I - 

\ j uf 1 + c f> ' ~^i j""- -- n v.^ 5 -:-*^ Tr- n r =. '< - - \ n - 

- 1 J-V a' Ui-J < L 1- sh^v 1 " o ~ Vt- t ' vi ! ^ 

f ~ -i^f d >-in i- V< / - , ^ j. f 1 " *■>■ t - » 

'rw to ^ t u , li. ^ > = 1 ^ ' -it 1- rj l r 

t ?«r, - 1 -a ' Y - ' I I: - -~r- '! . el ! ' l i>* T i - 

..jc te„ v 'i C 3 J i r ^ J J _ i. f - 1 i id tl 'n 

j <. 1 l- ,\I l. Jut Usi [ t ) - " I ^"> f o. 



!:;:--;.,; i Fij'st isngtji field 

■t i ••:*:** i i ■ > - r~f-f~J.- + ~4-*S-- *■ - t 

{ ;ci'J. ■ iCXD) i Seccnd iSii.gth .fleid 

i- -+ - + - + - + -i ~ t + v " * t *■ ■" + ~ " K " ^ ~ ^ " * " ' 

00 - a« QIC 

01 T: 8 bit 

W - X5 bit 

lh- --Xa-*' rt f, - (,, it" i- t CTDi deb f ^ j t^ssvr . c v 

'i'J^l i ^jMtliT2^-tl nl-r 1-5t 1>* dTi" ^> ft-^. irk 1 ii . Jl 

ii,4|itoi-s | | k t lip- } = - i r 
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,li>. 5, '.'. Basic-Cowsressed oaexet 
of GO state. 



i b t" n x i t r i 



+ - r 

i, t t kT 



• ; ■ ■*■ . . l + „■■; -.>. + .-.. -f- .. - . . . 
1 , , ,. ... . : . . <- v . .'■ . . . >• . . 

-i- UDF :ChC:cks:iK -< : it nan-z^ro in t. 



■ ■ f-Tf Data 

The ri 



rat tvo bytes caa be used foe she sess i.o.ri "UJSv 



'KW (Keywords s 

Yhs K&$'W5rcS f if — (i xaast ;>s pK-.esanx- -irs fevery pacKei, To detect lass o 
•ypc*t-e packets, it Bas-r. fcs change si: each res-.tfc^-u . 

NKK (NfeW Keyword InuicSit ion j : 

t ; : h , b: : . !: :i ■-: :-. •: t . •• <:c7np.tf&s so r. •.>:•:< ; li^.j this p.*:. r 
■c-a^ke't. The conrsiit state s flier decoraprfissi nq i v ;i\- w-'- 

.... _-t- i. i <- l^irg P 1 * ^ - 1 ,| - J ^ 

rackets should oe sent, eacri conUi-un^ the reie-, r fc tt, r - 
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eiisuite' the ire^epMon .-.>. •; the qei:»f!ip.i: feasor* Tnis bit aiso irsd-ic^^eS' t.^s 
rvreaftnce of the Ckt . 

.M {BTP Marker) : 

The M-fcit: repr«setits the cu'lciiia.! RIP Mark^z- , 

uvKtens.ionj ; 

?his biz inaic^fces t'-iSt. str. sne .escterjsiori is usscl. The di ereiit 

possible e^ertsiaas, that are ? : c- transmit i.tiforrn^ uion about; 



IRTERMT-DRaFT Robust (iOcO-Sr Compression 



1 1 J r " t >- \ v JUr- ( Jl Ct ~fl" 

'..iv:-- : .--? •.;>-••• 

i ' ' ' i in -. ^ ^Jr J * i 4 h r t ^ o i, s i a r* :1 ? Ifc- 



i -j coarxiino L-.--.ald Lxt.ens isn 

J «M / -r ■> ^-l r I "> n - 1 Xf>A l i t fcr ^ r t-i^r.--^ i TT t 1 

,± it r r t ^ - i £ - ttv* - J 1 -it : r t - e r 

<- J <. t x ) ""a ^ L * \ :> \ - ..r > € 1 t> t j -tt 

. -n.- r..-. -i =■ o r v - - k-M. 1 - > •'• o- ( -i n&v ■! in v r . .- 
« " r-j. Jt.o, t is it-ix - [\ - n I" tf i=n - 1 i in 

c v,rt - t - ti^ <*, sf i "■c^ -t c^t 

'.r _ 

f/ :a 2 •! S ti ?■ 

i u it ci n in 



^6) Fm i J-ns- £ 



( p ) ■< i i rr r T C "= 1 

. . + . . ; + + + i + . i . - ^ . ; . 

IW< 1)11- ' - I ' -i TTL . 

... . i . .. . : . . . :t- . ' . . . +■ -x . . . ; 



lUtp /'^ioricat-'j 'OKSPi^ir Je-^ei p r& iJ u oi^t d r <tli >' Nvohc-np-Oatxt 2001-05-25: 
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The first 0 i.-_ {0} indicac^ ^hs extensleri thai is Us'Sd, 



29, 2000 



i > ^it ifK^3 ~t-~ ii ! tuna 111 ^ ■* <alus- 

_ t - h f j f ~> * r* , "Ii L^S .of -he 

it y-a r ^Kii 

i ti ik T F^ J i j f,.a 

XDsci t « Bit i.'i.b i.j- v'4 .i.aar.LuiSi.catiujv 

i , it - • i:^ 1 m 

ID- : 3: act 



tjs T^Tf T ■ '.&& Sr.ii rati .rnda.cati.Qtu - 



1 I 0 E 



■i: ■ f. !■ -C- ! 
-, 



1 ( X J 1 1 <> 



fOS {IPv4 Type Of Ssrtfiee indies tion 5 : 



2OQ1-05--25 
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m P i h T - i ^ - 

t:he iH'l Time To L.. v-v . .. y a -J 

the iVf ? ?sy],oac Tvpe 

~} > 1 - t ! ' ulLF £( i <. ^'l-l "1 

c . \ ;• ■;, •. .v- * > h;xtsn:;io:i:. 

: .• « r.'.r iGUStiifS rv... ••<;-;• De ussd; 

7. ** I i ^ ; . -1" 

t: .: • vs=. its Tirtift sterns. 

*■.*. - TiE^st^s at ciKenr ns'ike-: 

n-i s : •::*•*'...* or previous packet 

j i- 1-1 ^^^j. j. i. ^ 

_ -j i ^ t * * ' ^ - i !' t 

! I "'^ X. Jc*" 5 ! ^ r f '1 r> )] «t-^ 

,i „ i i. „-i i ft l e 1 a ^ i r a- r i : U 

^y u : Jifu i- r.-_t-- • i-i.o-' amr cjiir or ^t<- -h i i 

valuss ts the dec-cKciorsG.^r ■. This sst h ] i l 1 i 

:.:--h p.-Lcketo- or;Iy. If i:t: is ^seci, a .change e.^i. ' * "i 

tne ;..i:::i-Ji;!.d.wt ; c-t- respectively the iSeritii i-cv it i - I te t t 

Tfie i r srrf;<3 L rif the Defa-uiv. Delt a Extension is : * ^ « 

R i. ,2 3 4 & 6 '/ 

! I .) 0 ! - ■ - i ddTL, '■" dd^DL v 

.ddTS f if ddSl. > -0 

• ' ddTs' " ; ' !' dtiTt > .1 
; ' ' ' " ' ddTS :. ir ddTL •• .2. 



X-i'^RHEt-D^Af 'i : Robu;;l; ^ader Compression Junt? 2S, 2tH'& 



http ;/y<x>rammH:^^ 200. 1 -05-25 



i.T" ~t 10 r - 

jji if ^ - i 

•> , . . + . . , : . , • v. - - - t -■- + 

iT" 1 f ii-- ' 1 1- - In t =jfi[ ) 1 w ~ 

cidTL'--^: J ovtt- 

' - : . . j *i '. 

w j L -» i >4ft a-i Ick. t.- it. 1 T - present- 

: •/ byr:« 
JIT , _ t t 

r , 1 t_ - r f -n j f- -1 j ur ij * v p^cketf. . Since- they 

i n~~i*\ p r .r »' rn- If 3«- J ' nil -1 « r v c;r. or£y oe sent 
r * to * - t * l( - «y reffe.'.-er»r.« the 

-.m" w jte u »- t aa 1 -iu> H Tie o ~i wi'K. 



t !t f S ^ r J.'" J * hi- J r 

1 3 t <r t j i^i r J if 1 

1 1 « r r t t 

t 1*- r ^ < i 1 11 

: :. octets, 
! B t O l l f 

[ fc ~ C ^ f <T 1 tr 

I n r 3 1 

T 0 - 1 1 

ir tie r n t t 

if a t 1 n it 

1 T r- 1 f t r t 

1 li « ip^ct U= t f 

S (-1 x i. « v r f 



iH:>.rr..J.:;.;; :*-..< . t 



[Page GT;] 



I KTER'N ET - 0 RAFT kafcust fieasier Compress A^i'i. Juaie 29» S^GC 



ID (n) r rso-itificiition si curiam. • packet . 
ID(r-I) • Icieotif i ration of p:: ev a :j packet 



Tn t;iis state the cafr.prsssox :mx«ht. use the 0rie-3ytfe-.Ka.ader or: : iv>^ 



SMa.61 ;;v 02 



i i- v t. t-j-r tit- ^ 't' J ^ i^l r 



lSh k T t" Sscsuence Nuroaer 



\ . i ; . :• . -I CG^tsiit Stats pacv&i: 

j rJ > i 1 ] t L t T r<- t 

g i I I i * < 

- ^ 1 rr rt )C f 

t v y 1 ; j j r 

f " t f" i A ? i ->i i s 



h ^ t ^ t ^t-p - ti f i 

ir 1- i h 3 t h n nf, i>- ei ru 1 -it I 

rttt *• si ~! t 5 < ff- h )- 

k. t i-.^ n t, »<rl ^ el 1 ] t- ti il T 

IV it ci r =1" rr ^ > t ° t 

it 1J i h r f L i t t 



tip *. n»si u x n Jrr nevecp r= i1 f t f r rt u i *' i r *0 \ "31 -05 -2 5 



: : snEc-oab ... : ).. . 



Ssda&2 ay J 22 



r i c tr 3 'X.r £ 1 r t<= 

tit a" ^ Ll ! ri c 

j, t i r *" d. [ t ll^i i 



i <■ ii^n U' ltd « it 

t t i 3t O t. E " UJt- t 



Tin;? .r^c'-:. stjuwc; five :!i f farent packets t-tc =j;;eci ;:c transmit 

>; -.- •: :■. r r--,rr tfte sender to tha feceiTc? a-nd -i^nal srrors rps; th* 



aormaxm i e.o, ;. 



t * r i ti ~ k 'P -i T " t- t i 

* j. " u i ± i m. = c i * F r r m l 

hi b ir <■ r t ^*ti t "ft r-a j. - ^i - 

s ri L j<r 4 ^ /■ -t-f n - aril i Tr- rr *- )^ 

mil - i =a >- t I-- <~ <=n ^Uc "It * t - it 

1 1J, 1=1 c «- lx s 1 = t rl c tl 

r rtp x t r _n r "'pl'l* u > ^ r 

ctescri&ed wav;. 

• : i'- . ; ; f V3 J. 4. ii-Kir PaG!f5^ 
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i. J J v ) 



Tpr 

(1 ] c 



v packet: 
h 



M I E I :. ; / ! : 
h— ; - 



Robust H^der C.>Bpresa.io[! Oune > iiOOp 



CftC ■ 



)^ I r J tj I I i -i - x f <-:ect losi .Ql 

r c >■ t ^ t t 

A If t-jrr 

i n l= c- t, i cipi .isi-Kec. -scared 

jet 3 \ ( eli ive updi-te 

a 3 ^ r p / ft-x. } 1" ^ * ♦amotion, to 

tl _ t r l-t- -J tic «• 1j -dndica-cajs uhs 



prsssfioc of the c;-:o. 

l t j. t K 1 \ 

i ri il U Lfr <- - l-on i m 

Jl t «= 1 ) ti in t ]t 

III t Jt- i i 1 

r.sis • ioi iowi-nc- sections:. 

F ^ j i tr i - t s Hi 

jiit-j c " c 1 h r 9 j lit J 



t f t ^ r i 

7 bit. v.i •• ;,c-^\k:iic\. Miimcar 
>' bit IPv4 : :!-•. i : .: •• 

6 bit Sequence Nure.be!: 

lis M.!: IPv4 J:de:rat:i ligation 
Type - 5:: 

fe h i t aT * '."frqoe l>H;r 

14 :;. i !. IPv4 3d&Ktifios;:iori 

': ."* bit 7 : : V<i ";!-•;!;' . ' ; • ';5" > U 

tiDF Check smnti 



T*. tf'FJ 1 u i i b. 1 r i 



i : : . ,' * : : UHfaylt ; <':r: 

4i ^ r ra^ 4 - r d t t - f>"Kr 5 0 j 

!i "^^t- ,t fctts r^r cnU t f- lr n ' i0 "a ii " and t t ^ ^.^ 
packe ts - 



00. « 2001 -05-25 
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1_ " C f T n SI J 

t re i. r i t™pi rt 
t t i j t 34.1 p k 



cJ r Si 



T d J f *> 1 *i i I- i I t , t II 

jo b ts n -s \ r 1 1 1 i t t- 

zo .chancre auco-diaq ' . the following + : 



f- t i 

c r 



r t k " <- 

j r I ml - E i 

if i 1 



f _ _ r F 



r r l P i> -it 



SHAFT 



j 3 r i 



t h J. f i f 



&<* Daunt i \ m ii h '1 ( h s s u, c (?fjf /1 att >K i o U 



:G0i -05-25 
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] :> hit IPv4 ; tisntirieation 
T~ 1 ; 

8 bit B.'7P Sequens« Item^-V 
.12 tit TP*r« Idetifcifica.tiers 



The cj« : cL>?to--i wh-^.h oi : wes? »acKet.-3 is- ts be us®* should .be doas 
srv:;ordi:ig •;: t.he r.rnfc^r of y;.:> ..:>.••■>.; already sent 3f::«r ehs i-ist; ..;p-.:.1->i. t 
p.=i >'c*r tb« t tf.Hfc. upairte packet ox a set: cif update psx'Aaz.z *©r.-t 
Fucces.'Si y ) ~ Tft<? no': t;aM5f : v: ! MSB of Eftese walaess- ?TiU:3t, hav^ 



impifementati.cR issues 



5 1 j r <»r r t x t - 

! j i t r >ic t -f i tt_ t i 1 t- 

J ^ 3 Jj t t 1 ] [ 1 -i 



t>.. i. . ksvexse. asKoncjJ s.ssion 

i i £ r r- to 1 > t i i t <- 

f !"-t U t a 1 J 

r x ft- f i -i " f 

tr ^ t i - c ^ a T 1 

-tx. p*- t j f ^ V ^ i ^ ^ 

r it J 1 " K I t <a ~ 0,^ C ^ 

ir t tr t 1 " <- 1 

re pji Jt-r r 1 f I t 

p ~ r i -"j*- t f <■ c * l ^ 

f * t^d t hp ~ - i t l n 

\ n « j L t ! f H -F- £ V 

irtire^ rsi i c A 1 f 

Sets that this reseise <:;*:»::>mpr&ssion introduces buffering v. hi • * 
ut- i i Ij nu _ IL ^ ^ i 1 i, "i ^ ir t 

j ^ i- r ^ J- j 1 ^ i. k. 

U la Of r°r it -v v f ? p t r 

j h- r c ► 

1 t ,.1 r " i : "> <- 
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c n in i " t-^pr 3 pa - lr r 

t ( m 5r 1 \ t ^ ut n "i n 5 

ut e - c ji - T r +JJ 

f \ f t -vO p c—i-P ) P )• ' 

f r ] ■< - <= *" * » 1 

f t t t ) i 1 i } <- f-i 

oppress-on -CRC. 

It ~ ~ f i I x« " x. « 

1~ I fr ir r u ^ft Tpr [-5 

i-i- i 1 T*ELX I X t t c i 



f i 



] r f ° * - 1 

x i ^ l t i i r p s nu t~ i i jl 

1 r a j c ' - r £«- c i ->x„ t 

iff i>f ! fc v' nitr 



t t," a '"f rti <■ " t r ^ i i ^ r " *j f 1 

t .1 - , r i.^ 1 l 

, c „ £ j i ! i T'-i- <- J i 5 1 ( r " 

f ^ T U J ' > f r t I d ~T 

i-a "} n M f v nit t r 

c y '-l h r i ^ T t r *- l F x i j.*-- 

► c "3 l U-^ r r r- j LB tt <> J IX 

-i t £t - v 1 1 Ji- f ti I K r 1 

h ( ^ * f i 3 l x 

are gen&t«:ti?a ana x.n wbicfc order tr>»y . ■4<r.>~-~>tni~zx-*^.... 

■mkai- several rGccpsfru'St-ion sr.r.&rspx.s, she f::,«t Sac tor a f Latins tt:e 
.fT<Cs. ciil.l be th- order arid properties e:£ "hd- *sssKapt ions mads fcr 
r&conjtructioii attempc , The .atr-efflpts. ax:e ir\ gsn^ralt: 

l-st attempr..; .Ko- less is .a^sumeie 

2. -nd attempt; Coss- -of .the precedi-ng paebet is assusn^d 

3;id attempts Lass cf the two preceding packets is a$£U^d 

•4 sth -attetJipt: Loss of ;he L&ree preceding p«.c..ksats i& -ass-usa^cj 

Tne or.hex factor that wiil affect tile CRCs • generated xs ■■■ has; 

happeusd to preceding packsts,. that: is, i£ no ioss.sas 
C'cccrrssd or oris or s»i?&rai prscedtng pac;K®;:s have been lest, 
.between compressor and cle^stfiprsss&r. 
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<- 1 iu 

Eh£ most pros 

! 1 J ST s 

n f v 
n i n 



ir 



*, r-r t I« r 

J <~ 1. t t 1 

PRESSED p^fce;: ! should be ^ea in^r** 
IS t t ^N 7, Ml-' <- t " 

r l t t s- f c. U j 



t 



Kssy,;;t Rafter. C-:— ; >- <>:■■■ :■: ■ --a: 



r.r: u'wo g>scks 



l 1- Ft 
1 ^ 

? u E. 1 



at t i 
■3 ( <?np t- 
t J 

P 

t o ' > 



.•V : .r.-V: : TOU:. o:f: the :4x CRCs ; ?ur: weuid ;: ,. th* 
e- - ^ J l e fal » 1 



j. 



j i i J r j 
i t 



a l i "* r *- J 1 t I 

H o L j I he L \ x. t jt 

r ^ 1 J ^ ul U i if l ^ 1 

r li > ti t t-i rt+ * i I t 

n \ £ ttr t v 



20SI-05*2S 
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: -SSTEBMST- DRAFT Robust Oc-u>p : •. June £3,. .SiJOS 



I- 1 
empress 



i r i 



f 1 <: t 



f t 1 E r ( <• 

'■ ~ if items, tf',s::;h 

, c J t - f £ SiKtehsior. 

xtr 1 r r n -< vt t *rsi.c;n f^^aer 

r .. <■ f- r =' lvi-.-.v. ; •> 1 ~ 

x ~ -. aiitr r f 1 ^ f r-"rr -<-i 

+ j ^ tr ui - I j x" i-'l n "■jo."*" 

T 1 !!. r - - i < ihi \ i-f ii r 

tii i > " r- iv-r e i *■ * ~ L jr- t i r 

t - n i n i i 1 t t 

f .n ' s - • ■ - *-•••-••(-• i r 

. :- -: t i L i p f^r I 4 i fJ" t 

<- -> > « *-<fft si.cn. rieaaer, 

P f-/-<- Header Type? 

i* -\tl>. ri;:ss classli i:£axiors of the various * 

p- fci . i 5 oj>~t -ld5- HbHE i CO:hI, K.H, FrH,. AS?, ESPH f D0H2, BU, BA, 
l , ^ fstai'd i :': r Hep- by-:- op Opr.ions tfsiider, Res svi.riati.or;- C.p ; ; i«;:.s 
i- ) ■■' :■■■<:. . r-.a ->• a nt Bender:, thenti on Mfe-ider, 

f . \ n - lu -ty Fayloed Kea<Sex , Dust i ration op::io;f ! s Header- 2, 

V k n <. ^ng Ack'iowi eagearjeut , Binding Rc ernes £ and Ho:** 

B/- t «• r oect i v ,. 
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l.^.r«-,vv:i ■ eci- ) 



• VP- 



fld.r Kxt Uii>- 
I t 



+ t 

1 M ^ 1 



f '1- 



f data I 



f i 



t i or c 1 J 1 :| 

i A. H, R. D t 
r t i- f I: 



{ i meatus 

l i Be fresh 



BR i Op;- Ion Type 
t i 
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5: ; H; 1 -L j 0 • Hdx Est LO': 1 Oxr.r.-j: a Op v ■ • ->r 
■ *■ ■*-*■■< 



* I,, bit ixidicatss the presence est" the Hdr £xt Lsr; fi&lcl -.hht 
cajriss the c i. J<dr Ext Ler; isx the current SbRK, 

- •;: bit :!rUc.i~ce zxxi presence of fchfi CoiT^sBsed OftUsr^ List rield 
tiha.s csrrlas the compressed value of r. he Opt • fiaaci. 



T r.-i Option:; field in- HbHK is encoded as a list c-i options, and 
each option is cMsicierffd a.s.an item. The Options fielc; cat; 
cc:TVpress«d using ft* ge.fis.ric item, list compression s^hem* specified 
i; f J^pendi-x sfc the list level. Ax i;)s it est isvqi, s:,he der^ 

or ".lu- cortipresssd opt.:: on depends, an the ir.ype the option, 

1.2,2..;', Routing Hssast 

The contact of the R&itiiha fieadsr ;RK: y$ c;:«d rarely 

cfitsij^ft from packet to paakci: during the session, Haws^sij "\ :;r 'V 
f?hifii{& hs»D«r:S to r.?.y ids-Id .in RR", a .co;.p-r4:=:;;;d R'5 is sent. 

Th>* structure of the -iomp-ess&d .;<s as. f oiiows , 

crisnprassed- RH; i k i T ! -3 1 T i Hdr. Est Lsm ! Routing: Type i 
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: r : x iii toeaps ttiaT ir>f Security Pw'i Md. 



IHT Eft DMTT RoDWt Hfc-sdsir CoroprSSS i-wr Jn^o 29:, ilprti} 



jit i at ft t _ ^ I 



1i f- ^ Fit t Q J U f. i-i 

n I - rim U t re- i r ill* a t. J 



elf: 



h j r r ihp «H ^ 

r i «-t j t v L f r Lit- i I ^ 

1^ ! ^ ti <. 1 - 5" 



Ssdo. 76 av 122 



(--jit ct^u il "tl T f i ~i 

i- « n * Lt a r j 1 r T!- 

) f l ci 3 " x l Id U i-l in l - i 

11 ^-i t. U J. 6- C 

t 711 n i it m l 1 ^ i 3 t v- i if i 

t n-t <- - t 1 - r 

t-t ° in t - - 1 j- rr 

t ! t i of t i ' J t f 1 

x! ^ f f t fi J I tr-L t- u it V i 

, r 1 il Ell i *■ J oi-j -* ° I - - 

t < <. - t* r lr~ (. j- <. " - i" i - 

lS j i T t d 1 -ii - , " i i v 

t .- ^ , - " a^t i ^ 

j ol v i d Mt T t _ < n ^ r i f 



t i j. ' j - ~ fl F 



INT^RKST-PHAFT feobwst te-gdsr Compression 

i i c f j h J 1 3 

t r > "X ( <- * 

t F t- j n u r 35 

t r n n f t i 
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BT< option osn also be ssn; cotapiesse^ or uccoBpsesseq, lt;g 
cdnipx-es-s.to'n scheme tor option is simi-Xar t:o tha£ of HA uytion. 
The structure of eotepressed BR is the sate as the structurfi q£ 
cwnpr&ssed HA, The only d3.i:£srenee is . n v..h.e- case thst the jcb-or;.-: ;.op 
f ig nor. present.-, ine dc ; .'C.«presscr assigns 0 to tha uptiors Leri 
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. Lanotih" } Prefix Lancftn ! Compressed Sequent; e dumber I. 



The A f . :fJ f .. "\. .0 tjits ara copied : : ? o:u the or igins] fir- . Tha 
subsequent tii : ; ifi-as'R indicates the areseriee of the fislct "tisk. 'ft 
c-'h.-mg€'.d » The: mapping of the nit mask, and tii« subsequent, vhanvii-ng 
fields is ■■■■■■ tallows'. A ".I" . i.bft bit mas.k CM>e ceirrssp;!;;.^;. 
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2.2, Gsnar.tc 
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" it , -{ ^ t > fu f~ r 

<- 1-1 l « c i t.v. f L t C 

CSRC . 



This- iiVji^f ?fS; ?i- riiis SSBC is present in current CSRC Use, '-lot.-:: >:;-.■..- 
hew- SSRC i.sr.sel± is nut compressed 3u« 'to- its ca-ndosi oa-vare. 

Attei' r^e^i V3 nq .a corap CSRC, the de-ccasprB s s or 1) fetches vfs« r*f ^C:>RC-' 
froia its context , Z) 'swni tl«e c item list in the received oom»J?S8C 
■^;'kJ cuu.i'.i.-:; the vrut-_GSBC iteSi h; ; Itew, aid 3) topics the vaiue .: i 
:-ur CC into : CC f ield: in thft decor?!;.- r> : s-.%i KT P t\e:Kior . 



I > i :s e r 't: i .gr.. O" ;.v 

I£ r rv?: change trDjn r; i • c rssf CSSC to. CSRi.' ofiiy irrvr;! vei; .Addition si 

SSRCs. { i . <r . r r;Q .o.rdss- change, no deletion; ,, -a m:-r-i i : •• -t" 
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.5:3. ; f J^qs 38] 

XWtEiRNET!- KRAFT Re^us- Header c#^rssSi s?« Jims SS, 2000 
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ZT.: 2 felts 

r«£_SN's as*e as- in generic fottoet 

add;CC ; 4 bits, t^s nomter of rw?w -SSRCs pr-sssnt in tftia- eonip_e£RC ; 

/•*. ! * : rficfi :coiiip_CHRC with ET. *• 01, the. deccmprissssorr wi±i 
iassrt the new SSRC^i right ;;ef ore -osk.i •>••. pes^i ■. rt the rerjiSKC, 

Nats that r.hc LengxBi of po& fisics is equal to ceil (Iog2;( k^U j , 

where k is fch& nusnber raf SSRCs in -fcbfe tef_C:3RC, The extra one is 
needed jiiiic- thi inssrtj. or. cotid happen at both the >t«<stf a-'ifl : - r i ■■ 
<: i: the list. 
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xSTf-;aNE'I--DR^FT Sobasi Haa-dsf Compression- June 23, 2O0'O 

!T«t!iods sti:v included ^ IP J? SKcaGSuIaSion .,■ Mird.Wiiirt 
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Encapsulation {-MS)., G«n«£is: Rctiiiirig .En:cap.s«ia.^i.ori. -iGR?.:) - 
{Editor's liats; •HarmOrilae -Ki*h sbe.-way -tr<4s is described i.r* HiiHC 
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Vk-n^r;,: (sd..) [Page $1} 

1W SRM ET DRAFT Jiobust f-eaaer Compression. June 28., 

§nc?ipsulafc.sd, !rhe. outer heads*- is eenpressf?0 at tbfe 3M? leval, while: 
-ths?- ir-ns.r header is •fcairipr-a'ss^ct as-. <tefiiT»ed in RGHC. 

. ; ; . :V , ttiniinusr Ef soaps illation- in .1 '■-.>■* 

rfitb :-iitsi:ii!uto Encapsulation,, the original. IP header is rfst'Cii £i.ed and 



ENSCCO: 0: . . .350 f ,'»> t A I :•. 
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DoxTf,:;-,;-. (rid 
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One cora&i-e:B.aCE./dscarttprcss:cr entity for bath slreanvs A.f\& sag?* led on 
T.hft sane oWftm*! using- Cl'Ds to disc i.aQUiSU bst«ee& xfcenu Although 
t-hey coald m&r-e. some parts of tSssir cptrtsKt-s . itenc-e, on the RTC? 
strsaro !0/t:D? c&-apressiori raight be . 
b! 6r,e cosr^rsss^r/ctecosiprsaSdr- -ststity for bonh. streams and qaxri.sd .on 
; saflifi titiarine). , but witijout using: CIDs distinguish between rhsm.. 
to avGid -unnecessary extra ov^rhe^d a paekyt type, sotfse other 
method, can be used:' to t«U that tnis csrispr^ssesi packet carries 



■dat* ami not STP.. 



i ! '"^olonpk'sscx/6«co*pt*ssaT pities, one to- T<TF 

' f or KTGPy anri the streams saorieU or tiieir own . crfcsnrifc : . ; f < - - • 
th;^ they >•: i I not siw-e: nr.- asms CID r. amber soaca. 



■r;-T<TF no? Lri£f;c 



'Sdimr's not*: Tni« is test fcsm rtrsf u-fco^r.-svt-crtrj-sr.han^fi:- 01 . 
to bs sdded to cobe ... not yet mnsl stern; ^ J^s.t ( ' r 



2.1; Tht. nsi?ati.v& st"£«rs- ^Xag 

i a i t- K > 

k r * t <--<.- L t *■ * r 

l x - i 1 1 

11 c -= e j-l ^ r = 

1 t j 1-m i 1 i 1 

- i * [I -I 



; . _ + ,. ... ,„ v .-+ ~ -, • .--f - + - + - + - +- - + - + 



Bcirftstvo led- ! ' 
1 HTERNST- DRAFT Robust H*ae^r C^aprsssicsn Jfc!;>fe2S, 



:For l£.-:bit context. U>: 

>:■.■■; Generation) 0 ;N> I First .isngtis : iMsld 
:..:.L-^j., + .- + ^.t.~|.^+-*— K=*l.: R&qat.Lve cache sr. res an. 

l CIO i S;e^ood length tisid 



2,2 Kei.i.:--: a new comprised serasm 
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context ■:->y:it 



session .context ID. 



0 j 0 t generation 



s&sai^Xt context IP 



5 is the B.EJSGT •.<•..;? 



T'r •: session CXI.'', Bfi^Ut^ee and wric::^,:,'- =5 re U^eft fro:r: vhft 
n?L'u, HEADER. 

-c.tvL-ressor miy etecidss to ^si.t £or a while bate-re 

; *. ; : o;i > r ior.i v <s ^ 5 do v. i i to tr.e r.;;j«atirig host. 



?Q00 



9, Sficurs.ty cots i eviration s 

h ^ TL I ' UStl 'tt 1 Jit -i ^ S 

r t f t n -> i r } 1 * v r 

th^ e ca 8Sa vtoe ^cryp-ipn Of dar.:. fand not S:^-^ < ^Uc 
t 1 f i 1 tut- - rt tci 

il 1 <<■ *f + " 1Jn 

n j f r r i i e jJt. c t * ~>r 

q ol K ^ f i ^ f j e * \U f i i 1- J f- t i 

{ ~r J1 P * c i i ^ 

Jt d r rt f l t t t 1- i r^n ! 

provides a;-: i.nsrerrisil check:3UE (or verificat Iotv of re- 

j H t i r i a 1 i r*i t ut ( 

t-sir.:;; noticed. 
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Deai&l-of -service ^ttacits are possible i.f. an. intrrdsr .mrcddi^e 

(?or *xajKple> bogas STATIC, DYNAMIC or PEEHBACK packets Oi\to the ii:ik 

s-rsd r.he.Mil'y a-ituse compression e£f ici'eocy to toe reduced.. Hoover, an- 

i nrradsr has'j n^ i:ne ailit;; "n infect arfc- y vwiAvL:; y E thfc link 

layer in fchis aarinar raises addition! s»ouriry issilai .than- dwarf 
those related to the uas of hsaiar coinpr&ss iOR ;. 

TBWv Header expression and IPv-.--.. 



I j . Ackac^lsdgfir&ents 

Sh-er; ng this protocol., ~-*r :.i : .:r. be*dsr compression ideas 

descried if! fCJHCj f f TFHC i And [CRTP j have been ynporrsrit: sources of 
knowledge. 

Thanks to Takeshi YosliirtKira at MT1 DoCoMo for .r:xo-?idir,.c? the reverse 
tlf-ra-iflipxeasion chap^fir ich ; flptex 6,d). . ';;.a.;..- :.; ■;> 1 ;> :.• to Aniflf! tetsnssoii 
for :\y -.••> : u.-.t .U draft. ■ \- )r and to Asidreas Jor : ^Laica 

.)niv¥;ri-ii-.y; , :-<■•: . \ ••••! i«: ;.-•;:;•!. job .o. : p.:c r\ :i rio ?c.ha.5 t*;o.ri. .ni3 study 
; : ;.;:.h y> <- i.i^Id- eAanos o;orv^.: i..r . Thanks. &Xso -.. aU. •v.n<..::;: who r..;; 



!• •::•.„:.:•: ( *d . > V^S* i 

:::\-RHt:i:-\^:sx Robust Header: Compress .ion ; ijr,& 29, aOOE 

. ; . . .--t ---'i • pro-petty; consideration s 

i r ^ \ i i ~X 1 

i n 1 £ - i J - 

c. t iiw iJ. n J 1 

rr ] i i t J j-- iri i t i i f I - i 

C : i -V pa E 8 ;i r I i c 8 f ) ft X P. tj SB- £ 0 1 lew- 

i r t jo f i Zz n pit 

I j -i -i t-f r i * 

'j j Z _ . l '-t i- '■<■ 1 "' -■•■ 1 r- - cr rt'p >— — ' " ' - • * " 

5 jr I- Ji ^.i-rjoi on > i" r ( |n « y - >- J ^ r 

t r > Tdn - I u al" ri ^ = 3^ p^c < ^ ttxiiing 

spoil es to »is prcposa.: ■ 

r l U i" J ■= <SHL v. j i \ x < net ~i lu 



i psrri- £ t i in n - ^-.l- sir ~o tr^^ i u:)' 



^ s p '/ oj raurjt 1 to <en t ^."i tile ^er s i s. Ji tt&Mrsiii-i - f ^ U-i ip ^ 1 ^ j 20D-L-eS-25 
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iTiciucted in a standard and Matsushita has patens-* arid /'or parent: 
applisatiOfHs! that, are essencial to implementation <il such included 
par &{•.&)• in said standard, Metsusislt-s .is prepared tc? grant - or* tria 
oasis ?ji recapiticity (graiitback-) * liicersss gh siicn inclucie;d psriia) 
•;:„: : .;.r i ::• , riorj-d i.sc^iwinHtDEV terms and condi t icrs.s Un according 
.•with &ara^r.aph 10.3,3. Of- the* RFC. 2026) .. 



be- /••:;.<!.,•. {a;i.i [Paoss 97.). 
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[Kf "it ' l Mbiisi Hsadai O^jc-r^ -.hh^- 2%,,- 2 £0:0: 

i j t ri t j 

■1 u ^ :to^ t t- r 4 ™ h *i 

j 1 u t" ,r 1 t Ei^tr k + 

lit n tf [ " r <- 1 ft. t jiTe 

> i ar l. i 

i a i n P ar > - i. 1 i 

Si-d analysed two .£::..eps. First, h«ye; a general classi -f i.-catlgri in 

l t -i " i i * i 

sss'^H^. she as^rii cl^itt:-^,, v,-.v tAkri into, account 

r 1 I U nplu c t t 1 t- I 

-f i ^ ^ rr^f^i Li t - r r 

i. «j r t rh i til -> 

appendix with ^priciuiiioiis aft'dut, !ic-w ths vST-icstis hfeiidsr fields should 
i-r -1 1 i ' tp^=; n if" j. ) r r 

and functional .it; v. 

• . isen.&rai. •; .c.>s:j: j.r.or ; 

t - jj c ^ & 

i £L T - f ! v i i- a iu 1 ^1 «- - OH 

ft . r il, t t * i f J"- - — - £ t - t£-!t 

-r n ^ lit r=>^!o-w t J *■ 1 1 i ^ r.^ ^ - tj > - 
STATIO 1i a s * t^.-i * i ^ N-ir - _n ' * 

•S7&TTC-I5EF "I. T_ r.t cc: w ^ » i'. i^i-r- j "jctcc "fr m 

™ - TrTrl r ir Ltd 1 ~<~ 

STAT J f:> KSOWJi u 5" wt?*"!" t-i-i^^ - <=■ -P "t-i t , ; £ ~lv i i< 

CH^-SING 1 --.c fi<f as c re -xp ^ t ^ 1 ^ «> r «c e 1 ' > s.' 

la 1'i n 1 III *i ~ i -t r-a v » i- 1 " ^i J ,l: i i 



in this seril: , = . : i° it, nl 
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-,;.:c:,-J to one of these classes. For ell Ueidy *xo-pt thos- 
/la^ii'ifid as CHANGING, the motives for the classif J cat ^ or «zb als:> 
Pt^teci, caasS-II4G .fields are in A. 2 farther axamiaed end dsssiti^d 
based r,a than: «K.p.ect«c; change h--ha«ipr. 



ROD list 



Cdwpr^ssio;:; 



slurs* £'v £3 CD 



A. 1.1. Xfvi;. t;rt»d&r > d.s. 



: Field 

T r .:, - : v a r CJ. ••: 
Flow -Label 
" w . -.-;:;-! ; ... h. .: x.h 
•.•-!=-:•>- 1 Header 
-Hop : • 

: ;t - -v 
: r -V-rir--- 



'5 

IS 

1 



f I 

TA. J. f ) 
- t 

f i - vr 

^ . f r 



•:;v-. f ield ■ " r ' 

: s w i v :■ 0 'u- ■ 
ci referent i V'» :"=i 
p;:oi lies f-::i>". rfiao x • 
i-.sao:: is ted whi^l- fi *-3 
both part ife.':,, < 



1 ?i v 

i -hi 



cL.l 



TMs fioid iray bfc us^d to Identify puck-it. belonging to a specific 
packet Steffi. If r.wt. ^ed, the value ;;ooUld b* set. to 



Of.b'Air-w.rss,. c?ll i^iikcts ijeiongins to the . . 

sanse val in this ir.eid, ic being one of Lfw fields do^rung tf 
scream. Tivs f.;.eid is thersrare slAsSs.lf as STATIC- &EF. 



I-if,L- a ti^ aboijr -th« packst 3-i;otri ia^a thei; also payioad length); 

<- ^tt.^.;ed ro be provided by J:he Link .Layer . !?he i x.*Iq is 
t-t,-^- ie classilistf Eii INFERRED. 



Nest. HiWir 

*M«* f^eKi is expected zo h*v« the saiss v&laa ir oil packets ;.d :a 
vvankst stream. As fci i v-rsioi; su!*er ; a. certain compression 
ils car; caiv fe*:i:ol« a specific next-, header *iUeti nteas that 
this value is known wftaft profile has been, .r^yer.isted. T^e I ^io is 
therefore s:.assi£isd as rC-KMOwfi, 



Skk 94 ay ! 22; 



3&rma tm (ed . 1 TE*^qe iiJij: 



source 



- , - H 

t INFERRED' )• ii i 

) - «j .- ^loi'f 1 k ! 
) C r ^ If 
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" I.N I" NST - DRAFT .RatoKst Header Core^ssion - : < ■>. ':■ , ^0:0 

A. • . ... . IPv4 heanei : i.olas 



.: s ~ ..— + - - - - 4—. ~ ~ ~ ----- 

: vp^-'pr, ; 4 t STATIC- KNOWN 

- , - I < J > t 

t F c i t I I ^ 



I { -STATIC-* 

i , 



- I! ]1 t 



f K 



i r : :- ! M I EFI- 



r t 



U r 1 



Ini •;:•>• j.:. ::;.;.-.:f-: abaut ::h«i pa«et iengtn. : :/ expected to be prajrrcfea r:.y 
Eiic linx. laysr. The liele is therefore ssif led .:• I>JFL.Kk£D . 



Bormann fed,? : C;: '^ 

;u: AT Vtozxi.-si. C-irf.pr'c-.sS 'V: June .23, 2 0 L> C 

FiJ^snt frit i:s estpected to be Eerb bscaase f rsgragnt.sfc.i.cn 
.Ls NOT espiCt^K fj;)s to bm! 1 packet size expected. Last. 
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Frs-csnssn 5 : bit is . therefore .classified as STATlOKNOtO'. 



- t t -1* - - "ft fir d 3 ^ i P '"if 1 



ij- j > fi t i ill i j if 

J - - on tl e i c } ^ > > 

f 1 i d t v->- 



!Tl „ If _ f 



J t x 1 1 « ^ « I J > t * 



lit 1 * J 



Tr ( 

I 6 
-•V.J • t :>•>•'« ; 5 + 7 bits 



Boi-onn {.ecl/i ['Page lQ4;i 

: ;Ti i;»^f ; T • ?)?•;->'•;' .Robust Header Gosapressior:: Jurist .V-i*. 20CO 

A .1.1. imp header fields 



• Fie.id i S.ise f&i.ts) t Class 



S<>:-s::-:, Potft ! lb i &TATie~D*f I. 

.Destin-e.b.i.Qfi Pert ,i ie i STM!ie-0£*" ! 
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fiNK .•>:i:f.- .•:•>• :V-- 1 » i. > 



Length : IS 



] f _ - Tit- - tr L - t - f;e 1/ it; n r.„ i 



, ;«t'r(, t^s n . -to the classes gi.vsfe: 



1 

t f 

J 

~ f * j 
^ i> ff 
)?1 N 
h NCR 



jups 



1 iy ( oninaj v <• xer oo t ,^.^^c^ it„<Jr* *' i* > -itp-Oto 200.1 -05 -IS 



.eMf,;: 



| 32 i J TAT- C DSF i 



- e ,, h. . " io V n as r *~ -p*- 3 tit i 



EX." SilSlCf! 

•; : ptp SKtens j fif:s usees J:vy the 
ex--c«r..-i :o present in all pa-vk^ts 
u;ioo'raKior< J . HcvJevej:, »r safety's 
STATIC and: sef S^^lC-KBOm, 



application, :i i: is ' • ; •.•*..>• to bt ad 
(but : ass ;::t (Jsterssions is ve£V 
■sake it: is field IS iila; ; .si. i:.isd cs 



5 SRC 



•f-:. ■ , £ 1? ;d is part ox r.ne definj M tr- ot ^ strein- ;,•,<". r^-l t.w> 
cjirista^:- fx--.- ail packets i the st ream. i.i aid is User*i : oTy 



-■■fTrr^-r.T- jKi\"T Robust Hsadsr Compr^.^ic;: ; - : - : = £!j ' ,jC 

r ™ j, v , est •.'> tr.e -Ibises gives;- 

1 ^ e 

i STATIC- DSF ! •'■ 1 

! ^ t ^ I ( 

■ 

j\ mm f<- I/O t ^ 
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IN - J PF' i 

STATIC I 

^ , \ i 

H» IN 1 11 



I lL 

k i-l z ! f - I L - 

M _ M 1 c - 



- c r ' 

: 4 r I 1 



r x I ff ^ i ill f r h * 

q 1 1 i he -i ^ ' 1 

* i C t ->t-o ti n i J. 

5 ir rt a. f-<-<^ ' ? <~ 



x ^ - u it- t I 

i * t L 1 U 

1 U 1 f- *t a d 



l r 



n 1 £ 
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^Fi U e 1 l^-^r Ml i f < f- i t i 



1 i 1 
i J 



fields itf.ith nofi- Irr^s. 



j 1 



- t at * 



, . : , <_ • [Page. lOS] 

:; i.\ '.KT-l'r.'-.rv Robust : Hsa*r Comptsssifjc -'•.')•.•. : ''• aaO:0 

I u (in r t r 



| } t J-j ^ IN | 11 l^J 



t o \ it I . f 



q- ! iit" i 



r > t 
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n -j.-t; — — 

W*. Cvi -.1. 



a C ( 1 1 I *" F 1 i X r 

i.-.-:u::i::v which - i ar^erst s eo^st acute r=. riatagrisi Wiwri. : • 

bow this i i ■• i 'i is to be .assigned values, only -: r:/>\ eacf) packer shou. 

r r n s r < r r i W 

protocol fos fch* rltfe th-e carag«r. (or .aav of .Its ir S .g Kl en^) i 

; : . v . ; ir - t; , e nsL.worfc*, This tha" r * of Xt' TS m<is ca; 

j r f i l^i t £i h 

t J U D e i i - tr 

} 1 l-c I s - J. I J ^ C t J 1 <3 ^1 t. 

t 1 c 1 5 r t ! 

0 " i t -tiJV " ' 

„t t £ t - f *- x i i 

> i ^ rf. * t Me t ^ ^ ' 

tit t- r 1 - *■ 1PF i ^ i i- > *" ^ «= 

t i K an e C L 

roi: ea-cfi. ceoksT stream. 

Sequsnti:3i jujx.p 

)- «■ ^ -\ m r I ^- i * 

tj iif c e i t t. = J -x od f i t ) 

L.1-S i " 1 1 v T ^ 1 "! 

1 li - -r - * L 

, fr ~ 1 r n ^ 1 L 1 
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t t i x lc t t * fe t r i i Tn 

^ , r K , - c- t d * i- 1 r "> 

j lit t^p f i t k it r -j ts f f- 



:id©H> 

n e 1 i 1 - 

vp v" f or the; iiest 
n 1 
witri each. t^^ro v.- 



I? ID values o~ :.:ic a 



s IS' is 
r t 



1 
t 



- T . nt,T-'>«i!«Fl Robust Header Com&rsssi.cx,. June 29, £SQ0 

^slisbie sci;ji;i«-- : . where t'.-c 10 field is sen: as-is ir? all K^ck-t ^ 
. , th? confer s 3 3 >:<:■ iigsi^sr s tw<. octets Th^s p ::rve bos .. 

•V.." . "v ia: : ;(.>. : !;he : !. field ii cha sender as^ Tandotfi «5si^;;;;*.,U ^ px 
-■ ■ *'i ^-li-t, S^c^ndlv. '..'.c ; ^ csti b« sviiitioftsi .W:;.t:h w&ri? ; exi r_-„<::. 
,l.;^r-; ( v. r-': M .„ is.w bits ior the ID handling a? long 35 
sena-sntial jytnc .sssigrHMHic. is used. Such sginaoas wi-U jfr^-oiy 
rsv-jti; L-.v:-.r. -era e>;Cs ". t rindon' ass igr^ur in used b; the -en-ier, 
: Zciq f: i" .A the se-.ruisr-'s .usiMau i; ->' " ox " 
: ; : iviccsiPC hstweea the rur solutions acove, : V. «v="« 

c-.-|.'---io^ could w designed, »,nh<5ut arsy ^nty.r^.x 
>t>? or mar Ion £or t tv: i ; f i-a !.d inciydea m ceTtipL-fessea ii^a-rp = -• 
, ,. .- t . ; ; r wst be mo* that .rhs. .o-nder triaHes r<v or t.ns. f.i^r^ 

,.;,-::)..:. a 5 5k)::i^t Policy £or SO T^- raichl v.ct: 

r .. . ,.- ,o ,, <: :•. imylxss -r.si i r.- -ippI^csoiJ.i^y of .<-. ^ 

sb.ikions"is v,:;; uncertain, Bowsvk, designers of IPv4 sacks' tar 
iu.: 3 r r:-. l-v SHOULD v>;<- tbe seqi.;^; l i 4I policy. 

, , ;; Xf Tr sSiie-Olass ••' type-Of -- Service 

. ?r ,..:,,. .r ; ( I > V « • : OI SVfJfi-O f ~S S X (IFV^; t :^l<i is "xpCCU^ 

to'be ra^s;5fit durirjg the lifetime oi i p^r..k.et: sLieam cr fco change 
r : : it iv- ' v sslda^. 



2.4, Ut*F Checksum 



changing randomly «iph. every pack®;- 



&,2.5, r<5T Counter 



hM« is a courier .nmcsunq the nutaisei? o.;: CSRC U^jis piessAt in die 
i^t.. This numhat i« txpect^d to K aimw^ -.Ci-.c:^:: on a 

is useci ; the vsias sf this tie.:d.. is zsko. 



J , w 



. : . v . RTF Payloaci. Type: 

r-h ci ths F : p.;iyie^d type w^.th.iii a psete-: striae, ar-, ^xpect.ed. 
to kes, ^olicatio^s. r^Ud od^rr %Q >n charging 

^ t ype srid/or rr.amti siE^'i, but '.h..sv. .'-=. n«r I t < happer, 

t^qyeritiy . 



r T n 




tew." 




?is )oa-g as 






will ! 


i-.-i t:ne nu rr; 


DC 


red : the 


rrr 






proportion 








he; 


d t 


I p i) f 


■ incr 






h f 


p.'.- : - n 


1 3 t 






<? 5$ .a I f t i - ^ t 
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[ ^ T-DO 



Eofcust Header Compression Jaiis i'-'J, •' 



/s- -i* tlffadet .compress i:c;n: •= v : -.-.M'. v 



r t c (--it --j- i xi< F-*'- , -'> : ^ ■" '•- -t-'j- - - 



jxi dc vio '." •: .t : f:i i ;;. 



Ill i 

r ^ j 

T -i n li? 

f r i r 

At! i 



lie 



^,c, =,nd coriec-Ly d«Uv.*r<y1 to the 

«r i ». 1 ness are; 



? * ti i f 

I t v. ^ 

r , r * _pi 

JL F ^ i c 

" F C t en. \ t F L3 r 



but: be* psfep&red :: o update ucs 



i L±-_ In i > r ii 



r;iG;j only occasionally -;hjs\ tie :^isns}ft:U' 
also be a «&y ~ " ap^ts t'ness t.is!.:rfs '..:.ih 
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rxsw ^.alvfeg if thsy change- These fields ax*v 

- 3.Pve frAffic Class 

- T v-v (■ B&p LrimSt 



INTERNET -DP AFT 
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•- IPv4 Time: To Li^e tTTL>- 

- RTF -GSRC Counter 

- V ;. !■ P-ay.lowri rvfis 

- -RTF LisL 



I 



1 1 f 

I- 5 f tl 



f J J t 

J. i / U U 

T ° - J I 



T T 



j. 1 J" J ~ 

S re i ) > 

^ ill il J >- 

1 > r t 



1 ~ o i L I 

rr T r ) 1- L 

J i L 

:. the vauss tor f i.e.Uss 

t r ' 



1 P tr 



r i 1 Ji 



n - t f 



ids : >,.:•>' 



Establish- *rr< 



1 



i -v=> p-i < *■ 

t t r )r 



E t -J t ri ^ i M f li 

^ Lj > l - <_ U * -lit 



ETS' : 



T t , i L c 

K f iff h F <"> 1 
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Abstract 

This document specifies a ROHC (Robust Header Compression) profile 
for compression of TCP/IP packets. The profile, called ROHC-TCP, is a 
robust header compression scheme for TCP/IP that provides improved 
compression efficiency and enhanced capabilities for compression of 
various header fields including TCP options. 



Pelletier, et aZ. 
0 

INTERNET-DRAFT 



ROHC Profile for TCP/IP 



[Page 1] 
February 21, 2005 



Existing TCP/IP header compression schemes do not work well when used 
over links with significant error rates and long round-trip times. 
For many bandwidth-limited links where header compression is 
essential, such characteristics are common. In addition, existina 
schemes (RFC 1144 [14], RFC 2507 [21]) have not addressed how to 
compress TCP options such as SACK (Selective Acknowledgements) (RFC 



2018 [20], RFC 2883 [22]) and Timestamps (RFC 1323 [15]). 
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Foreword 

This Technical Report (TR) has been produced by the 3 rd Generation Partnership Project (3GPP). 

The contents of the present document are subject to continuing work within the TSG and may change following forma! 
TSG approval. Should (lie TSG modify the contents of the present document, it will he re-released by the 1 SG with an 

identifying change of release date and an increase in version number as follows: 

Version x.y 

where: 

x the first digit: 

1 presented to TSG for information, 

2 presented to TSO for approval ; 

3 or greater indicates TSG approved document under change control 

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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1 Scope 

The present document shall provide a genera] overview on radio interface related aspects of broadcast/multicast 
services. This report covers stage 2 and stage 3 aspects of the radio interface. 

This report h organised as follows: clause 4 gives an overview cm the broadcast/multicast services and their 
requirements cfause 5 provides a common model and describes aspects common m all point-io-mukipomt sei vices. 
Clauses 6 to 10 are devoted to the different broadcast/multicast service categories. Each service specific clause 
describes the requirements on the interfaces. In these subclauses the impacts on the interface f"™s and P™^ ! 
aspects are d-scrihed The present document covers only those items which are in the scope of 3GPP TSG RAN WO l. 
Information from Technical Specifications or other documents are provided when it is necessary to understand the 
requirements described. 

Table 1.1 : Schedule of the broadcast/multicast services onto the UMTS (phases and annual releases 



Phase 


Release 


Broadcast/multicast service 


1 


1999 


Cell Broadcast Service CBS (GSM) 
Cell Broadcast Service (AN SI -411 



NO'lE: A decision to map the services to phases/releases is required for all other broadcast/mnliicast services. 



2 References 

The following documents contain provisions which, through reference in this text, constitute provisions of the present 
document. 

» References are either specific (identified by date of publication, edition number, version number, etc.) or 
non-specific. 

. For a specific reference, subsequent revisions do not apply. 

• For a non-specific reference, the latest version applies. 

[ i ] 3GPP TS 22.100: " UMTS Phase 1". 

[2j 3 GPP TS 22.101: "UMTS Service Principle" 

{3] 3GPPTS 22.105: " Services and Service Capabii Sties". 

[4] 3GPP TS 25.301 : "'Radio Interface Protocol Architecture". 

(5j xgpp TS 25.302: "Services provided by the Physical Layer". 

3GPP TS 25.303: "UH Functions and Irterlaycr Procedures in Connected Mode". 
1 7] 3GPP TS 25.304: "UH Procedures in Idle Mode", 

rgp 3GPP TS 25.321 : "MAC Protocol Specification", 

jcr, 3GPP TS 25.322: "RLC Protocol Specification", 

r ] 0] 3GPP TS 25.331 : "RRC Protocol .Specification". 

Ulj 3GPP TS 22 003; "Digital cellular lelecommunicalions system (Phase 2+); Principles of 

telecommunication services supported by a GSM Public Land Mobile Network (PLMN)". 

[12] 3GPP TS 23 .060: "General GPRS S ervice description! ; Stage 2" . 

E 13 ] 3Gpp TS 23.041 : 'Technical realization of Cell Broadcast Service (CBS)" . 
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[14 j GSM 03.61: "Digital cellular telecommunications system (Phase 2+j; Point To Multipoint 

Multicast Service Description; Stage 2". 

3 GPP TS 23.1 10: "UMTS Access Stratum, Services and Functions", 
y 6 ] 3 GPP TS 25.324: "Broadcast/Multicast Protocol BMC". 

{17] 3GPP TS 24.012: "Short Message Service Cell Broadcast (SMS) Support on the Mobile Radio 



[18] 



[201 



Interface" 

3 GPP TS 25.402: "Synchroniz.ai >n in b'TRAN Stage 2". 



j jcjl 3GPP TS 25.4 19: "Service Area Broadcast Protocol SABP". 



TIA/EIA-537-A: "TR45 - Short Message Service for Spread Spectrum Systems". 



3 Abbreviations 

For the purposes of the present document, the following abbreviations apply: 



BCCII 


Broadcast Control Channel 


BCH 


Broadcast Channel 


BMC 


Broadcast/Multicast Control 


BM-IWF 


Broadcast/Multicast Interworking Function 


CB 


Cell Broadcast 


CBS 


Ceil Broadcast Service 


CCCH 


Common Control Channel 


CTCH 


Common Traffic Channel 


CTCH-BS 


Common Traffic Channel Block Set 


DRX 


Discontinuous Reception 


FACH 


Forward Access Channel 


IP 


Internet Protocol 


IP-M 


IP Multicast 


MDS 


Multimedia Distribution Service 


PTM 


Point-to-Multipoint 


PI M G 


PTM Group Call 


PTM M 


PTM Multicast 


SMS 


Short Message Service 


SMS-CB 


SMS Cell Broadcast 


UE 


User Equipment 


UMTS 


Universal Mobile Telecommunication System 


TB 


Transport Block 


TR 


Technical Report 


TS 


Technical Specification 


TrCH 


Transport channel 


L'TRAN 


UMTS Terrestrial Radio Access Network 



4 Overview of Point-to-multipoint Services and 
Requirements 

It i. agreed to have serv.ee continuity for GSM/GPRS po.nt-to-raulopomt services m UMTS ([I] and [2]}. This means 
I , Z user gets the same service behaviour as he know, it from GSM or GPRS. T e serves are Cell Broadcast 
Service [13] md Point-to- multipoint Multicast, Point- to-multipoint Group Call and IP Multicast [ 1 4]. 
Combined with the UMTS service classification g.ven in [2] the service classification shown in Ftgure l et* id be used 
as a st run« point. The figure contains the view in terms of Radio Access Bearer serv.ee* and should not be apphed for 
higher layers where other categories of services may «i s i. Future work may result in changes ot Hgure 1 . 
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Distribution Services 
(synonym: Point-to-multipoint Services) 



Point-to-muhipoint Multicast (PTM-M) 



Cell Broadcast Service (CBS) 



Point to-multipoint Group Call (PTM-G) 



IP Multicast (IP-M) 



Multimedia Distribution Service (MDS) 



MDS with user control 



MDS without user control 



Figure 4.1: Structure of point-to-multipoint services 
Table 4.1 gives an overview of broadcast/multicast services as recognised on the radio interface. 



Table 4 



1 . Rad i 0 interface related attributes of broadcast/multicast services [12] 



Logi cal Channels 



Necessity of separate control 

channel 

"transport Channels 



Physical Channels 



CBS 
(SMS-CB) 



idle 
Connected 



Yes 
3CCH 



Secondary 
CCPCH 



DRX Mode 
Primary addressing 



Seconda rv addressin g . 



Present subscribers known 



Ciphering 



Reliable delivery 



PTM 

Multicast 



PTM Group 
call 



Subscriber 

jjroug 



Subscriber 
group 



IP- 
multicast 



Yes 



Op tional 



Subscriber 
jroug . 



5 Common Model 



T , rnmmnn Traffic Channel (CTCH) [4] is provided by the MAC sublayer for support of broadcast/multicast 
S^^rpS^^idtnar the CM can be u>cd for all clones of broadcasted servtces. 



For CBS, the CTCH is mapped to a FAOH transport 



channel. The FACH is also a candidate to be used for multicast 



future releases. This possibility will be further investigated in this report. 
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6 Cell Broadcast Service CBS 

This clause contains the requirements derived from GSM and AN SI -4 1 specifications of Cell Broadcast Service and the 
analysis of the impact on the radio interface Uu. 
The main requirements for Release 99 are: 

- service continuity (i.e. no degradation of the GSM and ANS1-4I CBS as seen by u.ersi; 

- the restrictions regardmg the radio interface which are gi ven in GSM or ANSI 4 i does not remain arty longer; 

- the content of this clause should be a bays for future broadcast/multicast service developments; 

- minimising the power consumption by use of intelligent scheduling schemes for CB messages. 
(GSM CB message discontinuous reception (CBS DRX) should become mandatory). 

The analysis of 3G CB service (3G-CBS) integration is done top-down. Itstarte with tbe nc.work and protocol 
architecture applicable on each interface. 

in subclause 6. 1 the impact of CBS (GSM) on UTRAN functions is described. This subclause provides all information 
on the network level needed to derive the requirements for the radio interface. 
In subclause 6.2 the impact of CBS CANSI-41) on UTRAN functions is described. 
Subclause 6.3 discusses the requirements on the radio interface. 

Funher specia! radio requirements are listed its subclauses related to each (sublayer of the radio interface. 
The functions related to the CBC-RNC reference point arc not in the scope of KAN WG2. 

6.1 CBS (GSM) 

6.1.1 Impact on UTRAN functions 

6.1 1.1 Network and Protocol Architecture 

Figure fi.l summaries the network and protocol archuecture chosen for Release 1999 by S2. T2, R3 and R2. Note that 
the Cel! Broadcast Centre is integrated into the Core Network. 

It is aimed to define a radio interface protocol architecture that is independent of the chosen configurate of the 
CBC-RNC reference point. 
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Iu-BC 



Figure 6.1 : General Protocol Architecture when RNS It connected to UMTS Core Network 
N( M l- I : S2 Iras chosen to integrate the CBC into the Core Network 
N( nil 2 CBS Application protocol is to be defined by TSG T2 

NOTF. 3: R3 <s responsible for specifying SABP (Servkw area broadcast protocol, IS 25.419 [19]). 
NOTC 4: This relay function provides IP routing to KMC. 

h. . 1TF , . TW CBC sends a CB message together with its scheduling information once to m RNC (see 3GPP TS 
21 04 Ian d 3G 25 ^4 1 9 X The B M inter worki tig Faction (BM-IWF) disputes CB message 
over Appl 3 0 all BMC stance, ^dtcated in the delivered cell list. For toure releases of L'MTS a «w 
functioned be necessary if a geographical area is delivered instead of a cell list. 
NOTE 6: The lower layer on the Iu-BC interface uses AAL5 over ATM (packet transmission), 
,n the following, the dam una delivered from/to the CBS Applied t protocol is demoted as "CB e,essag e ". This data 
unit 1S described in TS 23.041. It comprises ihe following CB message parameters.- 

^M^^t P a S e I (82 octets, CBS-Message I^on-U^k M octet, f, 
'ihBS.Message.tnforma^Page 15 (82 octets), CBS-Messoge Information- length I5)(l octet)} 
This implies a maximum CB message length ofl + 15 (82 + l}= 1246 octets. 

NOTE 8: In TS 25.419 [19], the maximum CB message length of 1246 octets is kept by R3. 



6.1.1.2 BM-IWF 

6.1.1.2.1 Broadcast/Multicast Distribution for GSM based CB messages 

The mam objective of the BM-IWF xn RNC is to distribute the- received CB messages towards the BMC entities 

c^fl^S? for funher processmg. This is don, in accordance »«th .he assorted schedule -for—. 

The radio interface-*-** schedule informal abated with each CB iuessagc is described in 3GPPTS 23.041 and 

is provided in Table 6. 1 for information. 
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U : CB Information Elements sent from CBC to RNC for further managarrxmt 



CB Information Element 

Message ID 
Serial Number 


Description — , 

Source and type of CB message __ 

Serial number: Each type of CB message can vary. These variations are ! 
expressed by the serial number. 

Tne Serial Number consists of three information elements: 

Geographical scope (values; immediate cell wide, PLMN wide, LA wide, ceil 

wide). 

Message Code, 

Update Wumber. — • 


Data Codinq Scheme 
Category 


Data codlirto scheme used . ■ __ — 

Category of true CB message: 

HIGH: CB message should be broadcast at trie earliest opportunity 
NORMAL: CB message snuuld be broadcast within the associated Repetition 

Pe'iod . . ... 

RAOKG ROUND: CB rnessacfe with lowest t ransmtsgton pnority_ 

P „M nf time after which broadcast of the CB message snoUdbajegeateg 


Repetition Period 
Number Of Broadcast 
Requested 


Number of times the CB message Is to be broadcast 
0: infinitely 

1 rv finite number of repetitions — I 



6 112 2 Broadcast/Multicast Flow Control 

to reduce the amount of data to be broadcast or multicast by the congested BMC entity. 
6.1 .1 .2.3 Administrative Data Management 

The CBC car, request the- status of the CBS message which are currently broadcast. This impiies a taction ibai can 
collect status information which is then reported to the CBC. 

6.2 CBS (ANSI-41) 

6.2.1 Impact on UTRAN functions 
6.2.1 .1 Network and Protocol Architecture 

Figure 6.2 ~ lseS the neuvor, aod protocol architecture chosen for Release 1999 by S2. T2. R3. R2 a„d 3GPP2. 
It is a.rncd to define a rad.o interface protocol architecture th« i» independent of the chosen configuration of the CBC- 
RNC reference point. 
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Figure 6.2: General Protocol Architecture when RNS is connected to ANSI-4 1 Core Network 

NOTE 1 : This interface is defined in ANSI-4 1. [20| T1A/F1A-637-A: "TR45 - Short Message Service for Spread 
Spectrum Systems". 

NOTE 2: This interface is defined in [20]TIA/EIA-637-A: "TR45 - Short Message Service for Spread Spectrum 
Systems". 

NOTE 3: The BM Merworking Function (BM-IWF) distributes CB messages received to all BMC instances 
indicated in the delivered cell information. 

NOTH 4- The SMS Relay Layer is defined in [20] TIA/E1A-637-A: 'TR45 ■ Short Message Service for Spread 
Spectrum Systems". 3GPP2 do not specify any specific Link layer, This could be implementation 
specific. 

In the following, the data unit delivered from/to the SMS Transport layer protocol is denoted as "ANSI-4 1 CB 

message". This" data unit is described in TIA/EJA-637-A [20]. 



6.2.1.2 BM-IWF 

6.2.1 .2. 1 Broadcast/Multicast Distribution for ANSl-41 Core Network based CD messages 

The main objective of the BM-IWF in RNC is to distribute the receiver! ANSl-41 CB messages towards the BMC 
endues configured per cell for further processing, This is done in accordance with the associated distribution 
information. 

The ANSI-4 1 CB messages are described in TJA/EIA-637-A. Each ANSI 41 CB message is to be sent once as soot as 
possible over the radio interface. Note that no other scheduling is required in the RNC as it is for UMTS based CB 
messages. 



6.3 Radio Interface Requirements 

The transmission of CB messages from RNC to USs via Node B and the cells under its control is in the scope of T3G 
RAN WG2. 
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6.3.1 Protocol architecture 

Flgurc 6.2 show, those parts of the radb interface protocol s.ack .hid, are tenant for CBS. The shown architecture 
has been selected by RAN WG2. 

In the user plane, above the RLC subiayer, a BMC sublayer * introduced (which t> assumed as transparent for all 

services except broadcast/multicast). 

A, UTRAN s * the BMC — 

SAP that are to be broadcast into a specified cell. 



C-plane signal lin] 



U-plane information 



L2/BMC 



L2/RLC 




I.2/MAC 



OSAP 



Figure 6.3: Protocol architecture on the radio interface 
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The following assumptions are made: 

» For each cell that supports CBS, one BMC entity should be created in CRNC. 

. i n t hc UE one BMC entity should be created when the user lias activated CB message IDs. 

• It is assumed that one CTCH i s c reatcd per broadcast/ ir.ultie as t serv ice . 

NOTE: For R99 or.ly cue CTCH is necessary because only CBS is part of this release. 

. The logical channel types BCC11. CCCH, SHCCII (TDD), CTCH, DCCH and DTCH can be mapped onto a 
FACR 

. A constant TB size is assumed and hence a CTCH should be mapped onto a single FACH. 
. CB messages delivered by CBC arrive in BMC as a single packet (BMC SDU (cf. 3 GPP TS 23.04 1). 
» For R99 UEs can have the capability to receive CB messages in Idle mode and in Connected mode. 
» CB messages are user data delivered in the user plane to BMC. 

• Common traffic radio bearer of a eell is established, maintained and released by RRC- 

. Xhc R rc (CRNC) configures the CBS relate J channels via the control S.APs and signals availability of CBS to 
the peer RRC <UE) via System Information Message whkh itself configures its lower layers. 

. TiK . BMC (CRNC) stores the CB messages arriving over the CBC-RNC-ifiterfacc and generates the BMC 
Message sequences. 

• Scheduling and DRX procedure: „,,,.,. . . . . 
There aret txed periodic allocations fur CTCH data on FACH and S-CCPCH. This mtormation is conveyed by 
RRC (CRNC 1 . via System Information Message on BCCH. The ieceiving BMC (UE) detects and reads die BMC 
Schedule Message Based on its stored schedule information, the BMC (UE) can decide which CB message is 
new or old. RRC (UE) is informed to instruct the PHY (UE) via C-PHY when it has to listen to the physical 
channel(s) carrying CBS information, 

6.3.2 Examples of procedures 

NOTE: The examples provided in the following subclauses are based on the GSM CBS. For ANSI41 CBS. 
similar examples can be derived. 

Following examples of procedures are described in this subelau.se: 

• CB message storage in KMC entity and counting of CB message repetition (subclause 6.2.2.1); 

- BMC message scheduling (including CBS related radio resource configuration and system information 
broadcast) (subclause 6.2.2.2); 

. Acti vation of CB message reception in the UE by the User (subclause 6.2.2.3); 

- CB message reception with CB DRX (subclause 6.2.2.4); 

- BMC Overflow (subclause 6.2.2.5); 

- BMC Underflow {subclause 6.2.2.6). 

6.3.2. 1 CB message storage in BMC entity and counting of CB message repetition 

A BMC entity on the network side serving a specific cell is created by O&M when CBS support is activated for this 
cell. 
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BMC 



RNC 



BMC 



BM-IWF 



1. BMC-data-REO 

(CB-Mcssage- ID, Serial Number, ...? 



2. DMC stores CB message together 
with scheduling imfonr.ation 
and initialises a repetition counter 
CREF(CB message) per CB message 



3. BMC CBS Message (CB-Message-ID) 



— — — -— ——z _!_ — , 

r 4. CREP(CB message) • I 






5. RMC-DaU-CNF 

{CB-Message-ID,Se.rial Number) 
if CREF(CB -message) = 0 





Figure 6.4: Example of Mes»ge Flow for broadcast of CBS related system information 

The example ntes^e science for broadcast of CBS related system '"""^^ " ^ 
,efcrs to message numbering in the figure, parameters given ,r, square bracks arc optical). 

1 BMC receives the CB message together with scheduling information from CBC: 
BMC-Data-REQ (CB message. Schedule information) with 

CB massage : 
Message-ID. 
[Old-Serial-Number], 
New-Serial-Number, 

Data-Codtng-Scheme, 
CB-Data 

Scheduling information: 

[Category], 

Repetition-Period, 

Number-of-Broadcasts-Requested 

NOTE: For R99 the CB-Data equals to the term CB message which is introduced in subclause 6.1 .1 . 
The description of the listed parameters is given in TS 23.041 [13]. 



BNSCOCfC: -^P_ 22303S8A L> 



ETSI 



3GPP TR 25.925 version 3.3.0 Release 1999 



ETSI TR 1 25 925 V3.3.0 (2000-12) 



where n = Number-of-Broadcasis- Requested. 

For each CB message a repetition counter CREP is created dumber of Broadcast Requested is fn.te. 
A CB message is completely identified by the pair (Message ID, Serial -Number). 

should be given to the BM-IWF. 

T.U. 6.2: Mapping batmen Primi.lv. parameter, and BMC PDU formation elements 

. — ;— ~ i ni nMr.rtat».i 



n^rarneteTof BMC-Oata-REO 
(TS 25.324 [16])) 



Messaqe-m 



JTjtd-Serial-Number] 



"N ew-S e ri al Number 
Da ta -Coding -Scheme 
CB-Data 



Information element of 
BMC CBS Message 
fTS 25.324 [1 61)) 



Message ID 



Serial Number 



Data Coding Schem e 



' Parameter ofBMC-Data-IND 
(TS 25.324 [16])) 



Message-ID 



no\ applicable 



Seria: Number 



Data CodTig Scj Tgrrve__ 



CB Dala_ 



CB-Data 



, s The CREPfCB Message-iD) i S decreased each tunc this CB message is broadcast. When CREP ( M essage -ID) 
^■J^« ^^ri^-D^CNFCMessage-ro) is g ,vcr, u, BM .1W that the task , h-hed. 
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6.3.2.2 BMC message scheduling 



3. RRC reconfigures the CB 
reserved resources 




RNC 



BMC 



BM-IWF 



1. BMC determines a DRX 
period and calculates expected 
CB traffic 



2. CBMC-Mcasuremerit-IND 
+— — " 1 



4. CBMC-Conllg-REQ (CTCH allocation) 



9. RRC ignores CBS system information 
when no"cB message ID is activated. 
The case that CB message reception is 
activated is described in 6.2.2.3 and 
6.2.2.4. 



Figure 6.5: Example of Message Flow for BMC message scheduling 
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The example sequence for BMC message scheduling is described as follows (numbering refers to message numbering 
in the figure): 

1. BMC calculates periodically a CBS DRX penod. If CBC has assigned a DRX period to the message this 
information shall be taken into account by the scheduling scheme. . , . u , , „,. v , 
BMC schedules continuously the CB message sequence whites to be transited during the current and next 
rctedulin^nod. A result of the schedule calculations performed in BMC is the overall CB traffic volume. 

When BMC is requested to send a CB message, the following scenarios may occur: 

- Case 1: It is the first time that a CB massage is sent in a specific cell. 

- Case 2: Transmission of other CB messages is already activated. 

Subcase 2.1 : Within the. current CBS DRX period reserved radio resources which are marked as "new" could 
be used to sent the CB message immediately. 

Subcase 2.2: CB message couid be sent the first time in the next CBS DRX period and the reserved CB 
capacity is enough. 

Subcase 2.3: CB message could be sent the first time in the next CBS DRX period, but the currently reserved 
radio resource capacity is too low. 

2, 3. For case 1 and subcase 2.3 the BMC mdicates toRRC the CB traffic volume using tl,e primitive CBMC^ 

Measuremcnt-IND. RRC checks whether more rad.o resources can be reserved fo ■ CTCH traffic. If Edible, 
RRC ' Configures RLC, MAC and PHY at the network side and informs the peer RRC enut.es (see step 8). If 
not possible ^the. configuration remains as it is. 
4 RRC informs BMC about the successful/unsuccessful reconfiguration (acknowledgement on 2.) with the 
' primitive CBMC-Cotifig-REQ (CTCH configuration): 

- If RRC could not provide enough CB resources flow control mechanism should be initiated by BMC; 
pnmlHve BMC iongestton-IND is used to indicate to BM-1WF the congestion situatmn. For flow control see 
subclauses 6.3.2.5 and 63.2.6. 

5. RRC configures RLC (if necessary). 

6. RRC configures MAC {if necessary). 

7. RRC configures PHY (in Node B) (if necessary). 

8 The reconfiguration of CBS resource allocation is broadcast fcy SYSTEM INFORMATION message to the UE. 
t!" CBS XZ system information is carried by BCCH mapped to BCH. 9. If CB message reception is not 
activated by the UE, RRC ignores this system information. . . r . 

cTertfsethe RRC configures its lower layers regarding the received configuration information. For ce.a.ls see 

6.3.2.2 and 6.3.2.3. 
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6.3.2.3 Activation of CB message reception by User 
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Uu lub 



AppI 1 



BMC 




RRC 





RLC MAC 



1. BMC-Activate-REQ(CB message IP) 



2. If it is the first activation BMC initiate 
CB message reception to RRC (3. .. ) 



?. ChMC-Rx IND 



4. RRC waits for next recaption o 
CB related system information 



PHY 



5. (CB related) SYSTEM INFORMATION 



6. CRLC- Config-RBQ ^ 

i n 

7. CMAC-Config-REQ 



8. CPHY-Config-KEQ 



t. BMC CBS Message (CB message ID. 



] 0. If CB message ID received = CB 
message ID activated. CB message is 
delivered to AppI. 1. 



1 ! . BMC-O.-ii a-IND (CB message) 



^ubilow ^""n."^ repeated for each BMC CBS Message jntil an inband schedule message h 



receivi 





n BMC Schedule Messaged.) 






\+- 

14. BMC identifies the CTCH- 


















BS which sbali be received end 


















indicates this information to 


















RRC 
















15. CBMC-Rx END 
















— ► 16. CPHY-C.onfiji- 


REQ „. 
























hnly BMC melees with activated CB message ID are receded by BMC of I E (subtle- 9 




1 

















Figure 6.6: Example of Message Row for activation of CB message reception by User 
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The exatnpie sequence for activation of CB rne S s, £ c recept.cn by the user ts described as follows (numbering refer, to 
message numbering in the figure): 

1 . The user activates a Message ID by the primitive BMC-Activatiort-REQ. 
(it is assumed thai a BMC entity is already established ). 

NOTE: This primitive is not yet defined by T WG 2 SWG 3- 

2, 3. If it k the first urn, the user activates a Message ID the BMC shail mdicate to RRC that CB message reception 

shall s-.art. This is done, by primitive CBMC-Rx-MD. 
4. 5 , Who, RRC recedes such an indication first ,t has to wait for the next CB related SYSTEM INFORMATION 

message to read the genera) CB configuration. 
6...S. The RRC configures the CBS related radio resources. 

q ii am Ti m c messages are read hv BMC until a first BMC Schedule message is received. A. BMC CBS Message 
l^d., ^ TuLZl lD Serial Nurr-ber, Data Coding System and CB Data. The received CB message. 

received Serial Number arc new. The BMC messages are described in TS 25.,24 1 16j. 

14 1 5 The BMC Schedule message informs which CB messages will be sent when ir, the next DRX schedule 
rrtind The BMC indicates to fhe RRC only those BMC messages which should be received by he UH 
CBMC RtmD) So dec,™ which BMC merges are of interest is based or, the activated Message IDs and 
!he co^anson of the Serial Number received with which that is currently stored m the UE. 

, 6. The RRC configures the PHY layer at which time intervals it should rece.ve on the CBS related rad.o resources. 

17. As m cnnseque.ee only CB messages of interest „e received by the BMC of the UE and delivered to the CB 
application. 

6.3.2.4 CB message reception with DRX 

Precondition: 

Under normal condition BMC Schedule messages are received each time when ^y^^^^^t 
Message is corrupted the BMC should read all BMC messages continuously until a new BMC Schedule Message 

found. 
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